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

12.9
Use case: Bearer flexibility

12.9.1
Description

FRMCS envisages bearer flexibility to allow a certain level of independence between Railway Applications and the underlying transport system. FRMCS includes wireless and wireline access. It comprises multiple access systems and shall support various voice and data applications.

The rationale behind these requirements is that the lifecycle of railway applications is in general much longer than the lifecycle of telecommunication access/transport systems. Moreover, bearer flexibility aims at improving service availability and performance.

The characteristics of bearer flexibility are:

1. A Railway Application may use one or several access systems as appropriate.

2. Connection of FRMCS Equipment to different access systems is dynamic (i.e. the most appropriate 3GPP or non-3GPP access technologies are selected automatically, potentially using multiple access technologies for one or more Railway Applications).

3. The set of access systems chosen meets the defined QoS and the service requirements e.g. FRMCS User mobility and connectivity which are necessary to guarantee the functionality. 

4. The introduction of a new access system should not negatively impact existing Railway Applications.

The approach taken within FRMCS allows the integration of 3GPP and non-3GPP radio access evolution.

IP is used as a generic interface towards Railway Applications, facilitating connectivity, quality of service control, security and the separation of transport system and applications. NOTE: Non-3GPP access can consist of non-terrestrial e.g. Satellite as well as of terrestrial access systems.

12.9.2
Pre-conditions

The Railway Adaptation Sub-System as part of the FRMCS System is embedded between the Railway Applications and the Multi Access Core Network (MACN) and enables the access system independence towards those applications. This Sub-System adapts application characteristics to the access systems. It manages e.g. QoS, address conversion, functional roles and train location information.

The MACN has the ability to manage and interwork with wireless access systems (i.e. 3GPP and non-3GPP) as well as with wireline access systems. It encompasses for example the management of FRMCS User mobility, FRMCS User session/communication handling and control of end-to-end communication prioritisation. The MACN interworks with legacy communication systems and other FRMCS Systems.

The Access Control & Management function of the FRMCS Equipment is able to manage the different access systems as well as access via GSM-R (for roaming and simultaneous operation).

12.9.3
Service flows

Case 1 (data communication)

As an example the Automatic Train Control (ATC) application of a train establishes a data communication session with the applicable ground communication entity which is connected via the fixed network service. For ATC 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. ATC 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 controlled by ATC 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.

12.9.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.9-001]
	The FRMCS System shall be able to manage 3GPP access systems and non-3GPP access systems (terrestrial and non-terrestrial) simultaneously.
	A/T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.3.2.1

	[R-12.9-002]
	If provided by the FRMCS Equipment, the FRMCS Application on the FRMCS Equipment shall be able to make use of 3GPP and non-3GPP access systems simultaneously.
	A
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 6.2

TS 22.261 sub-clause 6.3.2.1

	[R-12.9-003]
	The FRMCS User shall not experience service interruptions in the usage of applications due to a change of an access system.
	A
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.2.3

broader functional spectrum

	[R-12.9-004]
	The FRMCS transport system including 3GPP and non-3GPP access shall be agnostic to Railway Applications.
	T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 5.0

TS 22.261 sub-clause 6.2.1/6.2.3

broader functional spectrum

	[R-12.9-005]
	New access technology shall not require changes for the pre-existing application layer to be able to make use of this new access technology.

Note: 
Changes are required if the application layer wants to make use of the new capabilities of a new access technology.
	A/T
	TS 22.261
	TS 22.278 only partially compliant because of missing satellite access support

	[R-12.9-006]
	The transport layer shall allow using IP as a generic interface.
	T
	TS 22.278

TS 22.261
	TS 22.278 sub-clause 7.2

TS 22.261 sub-clause 5.1.2.3

	[R-12.9-007]
	For recording purposes, the FRMCS System shall be able to provide communication content as well as the associated communication related information.
	A
	TS 22.280

TS 22.278

TS 22.261
	TS 22.280 sub-clause 6.15.4

TS 22.278 sub-clause 9.2

TS 22.261 sub-clause 8.6

	[R-12.9-008]
	The FRMCS System shall be able to make use of one or more of the followings:

3GPP radio access (i.e. 4G and/or 5G) through railway-dedicated licensed spectrum
3GPP radio access (i.e. 4G and/or 5G) provided by public providers
3GPP radio access (e.g. LTE-U) through unlicensed spectrum
Non-3GPP radio access (e.g. IEEE 802.11 based and/or satellite based)
Wireline access
Note 1: GSM-R, TETRA, and P25 are not considered as a radio access technology of FRMCS.

Note 2: Not all of the radio access technologies may support all of the FRMCS requirements.
	T
	TS 22.261
	TS 22.278 reduced capabilities; partially encompasses only 4G access

	[R-12.9-009]
	The FRMCS System shall consider the availability of radio bearer services at the position of the FRMCS User to allow communication. 
	A
	None
	Requires an update of TS 22.289 or others.

	[R-12.9-010]
	The FRMCS System shall select appropriate radio bearer service with consideration of the FRMCS applications configurable preconditions (e.g. ranking of the available bearer services). 
	T
	TS 22.261
	TS 22.261 sub-clause 6.3.2.1

TS 22.278 reduced capabilities; partially encompasses only 4G access

TS 22.278 sub-clause 7.1.6

	[R-12.9-011]
	The FRMCS System shall provide indication to FRMCS application on which bearer service is being  used.
	T
	N/A
	Implementation requirement


Note: Session continuity between 3GPP access and non-3GPP access might lead to service disruption but the session does not require FRMCS Users intervention to recover.
*************************************End of Change***********************************************

********************************Begin next Change***********************************************

12.14
Use Case: FRMCS Positioning Accuracy
12.14.1
Introduction

This system principle use case describes the positioning accuracy requirements to position a train, track side worker as well as other stationary and non-stationary object inside the track system. In general, positioning accuracy will become a major building block to increase the automation level of train operation. The main purpose is to specify the accuracy parameter values.
12.14.2
Use case: Quality of Service and railway environment

12.14.2.1
Description

Today fixed mounted balise are used to derive the train position inside the track-system. This kind of train positioning is precise enough when the train is moving. Static conditions like in stations, push-pull train operation or the frequent change between static and dynamic conditions during shunting operation require hundreds of fixed mounted balise. Thus, a balise without stationary reference shall overcome this circumstance.

According to Figure 12.14-1, individual coaches, trains, track side worker get equipped which such devices that report continuously the process status towards the applicable control centre enriched with the actual position information.
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Figure 12.14-1 Positioning application areas
Tracks/lines or shunting areas are subdivided into autonomous hazard areas (red blocks see Figure 12.14-1). The continuous processing of positioning information allows the control centre to detect when hazard areas start to overlap. Based on the computed risk integral, the control centre is able to instruct the vehicles or trains in the concerned area to lower the speed up to a full stop.

To guarantee fail-safe operation in deriving the position of the vehicle, track-side worker etc., and independent positioning sources need to be provided. Beside inertial navigation, GNSS and others, the FRMCS System is required to be part of the positioning data acquisition process. This results from rather low predictable availability of satellite systems especially in mountain regions, multilevel railway station as well as in tunnels. In the worst case, “rough” positioning information only derived from the FRMCS – Land Mobile Network is present.

The combination of 3GPP radio access network and the train on-board system is able to support mechanisms that can be used to locate an entire train, stationary as well as non-stationary objects. Together with the positioning information of other sources (see Figure12.14-2) e.g. inertial navigation and GNSS, consolidated positioning information of the train/object will be computed that is able to fulfil higher accuracy of the positioning information. Train Onboard system as well as FRMCS location information system will receive the consolidated location positioning information for further processing by the train safety applications and/or FRMCS location information system.
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Figure 12.14-2 Consolidation of positioning source information
The subject described is applicable to other FRMCS functional use cases. The resulting positioning requirements in this use case are relevant for the FRMCS System.
12.14.2.2
Pre-conditions 

Railway line consist of station A, B and C. Station B is between station A and C.

FRMCS User 1 is used by an InterRegio train that stops in station A, B and C.

FRMCS User 2 is used by a high speed train that stops in station A and station C.

FRMCS User 3 is used on a parked train in station B.

FRMCS User 4 is used by mobile warning equipment located in station B.

Ground FRMCS User processes the received positioning information of the different train FRMCS Users for safety purposes.

FRMCS Users on the train (safety application) established the communication to the ground FRMCS User (safety application) that is responsible for train safety purposes on the line between the stations A and C including station B.

Base stations are covering the line between station A and station C. The structure of the base station along the line is linear. In some cases dual base stations per site can be used. The distance between adjacent base stations various between 1 and 10km.

Train speed profile ranges between 0 - 500km/h.

The base stations covering the line between station A and C are enhanced cellular base stations that are able to form a carrier grade positioning network.

12.14.2.3
Service flows

Train FRMCS User 1 (safety application) as part of the InterRegio train approaches station B coming from station A.

Train FRMCS User 2 (safety application) as part of a high speed train passes station B coming from station C.

Train FRMCS User 3 (safety application) as part of the parked train in station B that continuous later.

Train FRMCS User as part of a mobile warning system protects a line section that is under construction.

All train FRMCS Users (safety application) periodically report their current position to the ground FRMCS User (safety application).
12.14.2.4
Post-conditions

Every train approached his final destination.

No harm to the ongoing construction work in station B.

12.14.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.14.2-001]
	The consolidated positioning information i.e. the location information resulting from the combination of all positioning sources available to the FRMCS System shall support following absolute positioning accuracy based on the train speed at >= 90% of the occasions:

0 - 40km/h

Longitudinal: ≤1 m
lateral: 1 - 3 m

Up to 120km/h

Longitudinal: ≤34m
lateral: 1 - 3 m

Up to 160km/h

Longitudinal: ≤45m
lateral: 1 - 3 m

Up to 320km/h

Longitudinal: ≤89m
lateral: 1 - 3 m

Up to 500km/h

Longitudinal: ≤200m 
lateral: 1 - 3 m
See [9]
	A/T
	TS 22.261
	TS 22.261 sub-clause 6.27.2
TS 22.261 sub-clause 7.3.2 – refer to positioning service level 3 (only one speed limit supported – up to 500 km/h – with horizontal accuracy of 1m)

TS 22.278 does not consider this requirement.

	[R-12.14.2-002]
	FRMCS System shall be able to support an initial positioning fix time of ≤5s.
	A/T
	TS 22.261 
	TS 22.261 sub-clause 7.3.2
TS 22.278 does not consider this requirement.

	[R-12.14.2-003]
	To avoid large offsets between adjacent hazard areas due to limited track space in a railway station, FRMCS System shall be able to support a sampling interval between two positioning cycles of <1s.
	A/T
	Not covered
	TS 22.261

TS 22.261 sub-clause 7.3.2 (Positioning service latency = 1 s)
TS 22.278 does not consider this requirement.

	[R-12.14.2-004]
	FRMCS Equipment power consumption due to the use of positioning capabilities shall be minimised.
	A/T
	TS 22.261
	TS 22.261 sub-clause 6.27.2 and 7.3.2.3 (location power saving mode with restriction in update rate)

TS 22.278 does not consider this requirement.


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

********************************Begin next Change***********************************************

12.20
FRMCS Equipment capabilities for multiple FRMCS Users
12.20.1
Introduction

For communication, rail vehicles today have a dedicated terminal approach. For each type of application, voice or data (e.g. ATC), 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.

12.20.2
Description

In the case of vehicle/train composition, FRMCS Users can take full advantage of the transport facilities of the 3GPP system while ensuring priority, latency and reliability for each communication. FRMCS User and the associated communication applications need to be decoupled from the FRMCS Equipment.
12.20.3
Pre-conditions

At least one FRMCS Equipment is installed at the vehicle/train that provides transport capabilities between vehicle/train to ground or vice versa.
12.20.4
Service flows

Multiple FRMCS Users starts communication, for example:

•
ATC;

•
ATO;

•
Sensor information exchange.

12.20.5
Post-conditions


FRMCS Users on the vehicle/train are able to communicate to FRMCS Users on the ground or to other vehicles/trains.

12.20.6
Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.20.6-001]
	Multiple FRMCS Users in the vehicle/train shall be able to use one FRMCS Equipment simultaneously.
	A/T
	TS 22.280
	TS 22.280 sub-clause 5.15

5.15-001 

	[R-12.20.6-002]
	The service capabilities of an FRMCS Equipment shall be attributable individually to multiple FRMCS Users.
	A/T
	TS 22.280
	TS 22.280 [R-5.15-002] & [R-5.15-003]

	[R-12.20.6-003]
	When an FRMCS Equipment is simultaneously used by multiple FRMCS Users, the communication for each of the FRMCS Users shall receive its required priority and QoS (latency and reliability) within the FRMCS System.
	T
	TS 22.280
	TS 22.280 [R-5.15-003]

	[R-12.20.6-004]
	When an FRMCS Equipment is simultaneously used by multiple FRMCS Users, each of the FRMCS Users shall be individually addressable.
	A
	TS 22.280
	TS 22.280 [R-5.15-002]


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

********************************Begin next Change***********************************************

12.21
FRMCS System/FRMCS User roaming capabilities
12.21.1
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 12.21.3 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 capabilities are necessary to ensure that Railways Undertaking will be able to use a single FRMCS Equipment for their FRMCS Users while roaming.
12.21.2
Use case: FRMCS User is relocating towards a Visited (FRMCS) Network
12.21.2.1
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.

12.21.2.2
Pre-conditions

The Visited (FRMCS) Network is capable to retrieve FRMCS Users information from applicable Home FRMCS network.
12.21.2.3
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.

12.21.2.4
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.

12.21.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.21.2-001]
	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
	T TS 22.261

A TS 22.280
	T sub-clause 5.1.2.1

T sub-clause 5.1.2.2

A sub-clause 6.17.2 

	[R-12.21.2-002]
	The FRMCS System shall provide communication services to FRMCS Users visiting another administrative realm i.e. Visited (FRMCS) Network.
	A/T
	T TS 22.261

A TS 22.280
	T sub-clause 5.1.2.1

T sub-clause 5.1.2.2

A sub-clause 6.17.2 

	[R-12.21.2-003]
	The FRMCS System shall support a mechanism for an administrator to determine if a FRMCS User is able to use communication services in the Visited (FRMCS) Network.
	A/T
	T TS 22.261

A TS 22.280
	T sub-clause 5.1.2.1

A sub-clause 6.17.2 

	[R-12.21.2-004]
	The FRMCS System shall be able to provide service continuity when relocating between FRMCS Network without the FRMCS User noticing the change.
	A/T
	T TS 22.261

A TS 22.280
	T sub-clause 6.18.2

A sub-clause 6.17.2 

	[R-12.21.2-005]
	The FRMCS system shall be able to 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
	T TS 22.261

A TS 22.280
	T sub-clause 5.1.2.1

A sub-clause 6.17.2 


12.21.3
Use case: Functional Identities in FRMCS Roaming situations
12.21.3.1
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 12.21.2 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).
12.21.3.2
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.
12.21.3.3
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.

12.21.3.4
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.
12.21.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.21.3-001]
	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
	TS 22.280
	 For communication TS 22.280, subclause 6.17.2 requirements [R-6.17.2-004] , [R-6.17.2-005], [R-6.17.2-006]

Functional alias: TS 22.280 subclause 5.9a, requirements [R-5.9a-001] up to [R-5.9a-002a]

	[R-12.21.3-002]
	The FRMCS System shall be able to establish a communication services based on FRMCS Functional Identity(ies) associated with different FRMCS Networks.
	A/T
	TS 22.280
	For communication TS 22.280, subclause 6.17.2 requirements [R-6.17.2-004] , [R-6.17.2-005], [R-6.17.2-006]

Functional alias: TS 22.280 subclause 5.9a, requirements [R-5.9a-001] up to [R-5.9a-002a]

	[R-12.21.3-003]
	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
	TS 22.280
	For communication TS 22.280, subclause 6.17.2 requirements [R-6.17.2-004] , [R-6.17.2-005], [R-6.17.2-006]

Functional alias: TS 22.280 subclause 5.9a, requirements [R-5.9a-001] up to [R-5.9a-002a]

	[R-12.21.3-004]
	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
	TS 22.280
	For communication TS 22.280, subclause 6.17.2 requirements [R-6.17.2-004] , [R-6.17.2-005], [R-6.17.2-006]

Functional alias: TS 22.280 subclause 5.9a, requirements [R-5.9a-001] up to [R-5.9a-002a]


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