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6.19.4
Post-conditions

The concerned FRMCS Users are informed about the public emergency information provided by the PSA.
*************************************End of Change***********************************************
****************************************Change***********************************************

9.9
Authorisation of application

9.9.1
Introduction

In this chapter the use cases related to authorisation of application are described, the following use case is identified

· Enabling/Disabling applications

9.9.2
Use case: Enabling/Disabling applications

9.9.2.1
Description

The FRMCS System shall allow the network operators to control the use of FRMCS Applications in order to avoid disruption/distraction to the FRMCS Users (for example Drivers), preventing unauthorised usage according to his Role.

The FRMCS System shall therefore be able to enable / disable FRMCS Applications for a FRMCS User depending on subscriber identity, the functional identity of the FRMCS Equipment, the FRMCS User Identity or the functional identity/ies of the FRMCS User. Also, context based criteria like location and other conditions are to be taken into account.

9.9.2.2
Pre-conditions

The FRMCS User equipment is powered on and the FRMCS Application on the FRMCS User equipment has started.

9.9.2.3
Service flows

Power-on

After powering on the FRMCS Equipment and start of the FRMCS Application on the FRMCS Equipment, the FRMCS System enables the FRMCS Application(s) on the FRMCS Equipment according to the Role related to the FRMCS subscriber identity.

Change of registration status

Upon a change in registration status by registration / deregistration to / from a functional identity, change of a functional identity, user login /logout to / from the FRMCS System, the FRMCS System enables / disables applications.

If multiple identities are active, the following order is used to determine the correct state:

· FRMCS functional identities related to the FRMCS User
· FRMCS User identity

· FRMCS functional Identities related to the FRMCS Equipment
· FRMCS subscriber identity

If a FRMCS User has registered to multiple functional identities, the FRMCS User is authorised to use all applicable FRMCS Applications related to the different FRMCS functional identities. 

If an FRMCS Application is relying on other FRMCS Applications, enabling of all required FRMCS Applications is managed by the FRMCS System.

Only authorised FRMCS Applications shall be presented to the FRMCS User.

Change of location

If the FRMCS User enters a certain area, the FRMCS System may prevent the use of FRMCS Application(s) which had been authorised previously.

If the FRMCS User enters a certain area, the FRMCS System may enable the use of FRMCS Application(s) which had not been authorised previously.

If a FRMCS Application is relying on other FRMCS Applications, enabling of all required FRMCS Applications is managed by the FRMCS System.

Only authorised FRMCS Applications shall be presented to the FRMCS User.

9.9.2.4
Post-conditions

The FRMCS User has access to all authorised FRMCS Applications.

9.9.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-9.9.2-001]
	The FRMCS System shall allow the network operator to control the use of FRMCS Applications in order to avoid disruption/distraction to the FRMCS Users (for example Drivers), preventing unauthorised usage according to his Role.
	A
	TS 22.280, requirement

[R-6.6.4.2-002]

[R-6.7.3-007]

[R-6.7.3-007a]
	Covered for both group and private communications with CR 0053 to TS 22.280 (TDOC S1-180037)

	[R-9.9.2-002]
	The FRMCS System shall be able to enable / disable FRMCS Applications for a FRMCS User depending on subscriber identity, the functional identity of the FRMCS Equipment, the FRMCS User Identity or the functional identity/ies of the FRMCS User. The FRMCS System shall also be able to take context based criteria like location, speed, direction of travel and other conditions be taken into account.
	A
	TS 22.280, requirement

[R-6.6.4.2-002]


	Covered for group communication with CR 0053 to TS 22.280 (TDOC S1-180037)

	[R-9.9.2-003]
	After powering on the FRMCS Equipment and start of the FRMCS Application on the FRMCS Equipment, the FRMCS System shall enable the FRMCS Application(s) on the FRMCS Equipment according to the Role related to the FRMCS subscriber identity.
	A
	Not applicable
	This is related to implementation and is outside 3GPP scope.

	[R-9.9.2-004]
	Upon a change in registration status by registration / deregistration to / from a functional identity, a change of a functional identity, user login /logout to / from the FRMCS System, the FRMCS System shall be able to enable / disable applications.
	A
	[TS 22.280, requirement

[R-5.9a-001]

	

	[R-9.9.2-005]
	The FRMCS System shall allow the operator to configure the order in which the FRMCS functional Identities related to the FRMCS User
identity

FRMCS functional Identities related to the FRMCS Equipment
FRMCS subscriber identity

are evaluated to determine with the set of application authorised for use


	A
	Not covered
	

	[R-9.9.2-006]
	If a FRMCS User has registered to multiple functional identities, the FRMCS User shall be authorised to use all applicable FRMCS Applications related to the different FRMCS functional identities. 
	A
	Not covered
	

	[R-9.9.2-007]
	If the FRMCS User enters a certain area, the FRMCS System shall prevent the use of FRMCS Application(s) which had been authorised previously.
	A
	Covered by [R-5.9a-015]  in TS 22.280
	

	[R-9.9.2-008]
	If the FRMCS User enters a certain area, the FRMCS System shall enable the use of FRMCS Application(s) which had not been authorised previously.
	A
	Covered by [R-5.9a-015]  in TS 22.280
	

	[R-9.9.2-009]
	If a FRMCS Application is relying on other FRMCS Applications, enabling of all required FRMCS Applications shall be managed by the FRMCS System.
	A
	Not applicable
	This requirement should be covered in implementation.


9.9.3
Use case: Robust mission critical group communication services

9.9.3.1
Description

For reliable railway services, conventional way is to use dualization methodology. Most of railway services are based on on-network communication, which is supported by base station and core networks under 3GPP standard. However, when disaster happens so that the communication infrastructure is not feasible, railway service based on the communication infrastructure cannot be maintained any more. From 3GPP Rel. 12, device-to-device communications has been considered to be supported not only in the transport layer but also in the application layer. In addition, interworking of FRMCS System with legacy systems including GSM-R and TRS is expected to be supported in Rel. 15. As a consequence, off-network and legacy systems will become feasible for group communication services in 3GPP technology. Therefore, by considering not only off-network but also legacy systems, reliability of mission critical group communication service in the on-network can be enhanced. Figure 9.9-1 depicts a required transformation of group communication service mode.
9.9.3.2
Pre-conditions

FRMCS Equipment for train driver, customer service staff, and train operations staff support device to device communications in the perspective of transport layer.

FRMCS Equipment for train driver, customer service staff, and train operations staff support on-network, off-network group communication services in the perspective of applications layer.
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Figure 9.9.1.3-1. Transformation of group communication service mode

9.9.3.3
Service Flows

1. After initial disaster happens, emergency message (including voice or data) delivery service based on on-network group communication among train driver, customer service staff, or train operations staff have been preceded without any problem.

2. Disaster becomes worse, and associated communication infrastructure is destroyed and is not usable anymore.

3. Transformation of on-network group communication service into off-network or legacy network based group communication service is accomplished among group members for maintaining the group communication services even in the worse disaster.
9.9.3.4
Post-conditions

Off-network or legacy network based group communication among train driver, customer service staff, or train operations staff is activated and group communication service is maintained normally.
9.9.3.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-9.9.3-001]
	FRMCS Equipment shall support on-network based group communications.
	A/T
	TS 22.179 V.14.2.0
	Support

	[R-9.9.3-002]
	FRMCS Equipment shall support off-network based group communications.
	A/T
	TS 22.179 V.14.2.0
	Support

	[R-9.9.3-003]
	FRMCS Equipment should support legacy network- based group communications optionally.
	A/T
	 N/A
	 Implementation option.

	[R-9.9.3-004]
	FRMCS System shall provide a mechanism in the application layer to transform on-network based group communication into off-network based group communication.
	A
	Not covering
	Not supported

	[R-9.9.3-005]
	FRMCS System shall provide a mechanism in the application layer to transform on-network based group communication into legacy networkbased group communication.
	A
	Not covering
	Not supported


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

12.10
Use Case: QoS in a railway environment

12.10.1
Introduction

This system principle use case provides the framework for Quality of Service within the FRMCS System including the railway applications. The main purpose is to specify the list of attributes applicable to the FRMCS bearer service.

Railway applications exhibit different characteristics, e.g., in terms of latency or reliability. On the other hand, the FRMCS System offers bearer services with different properties. 

In this context, two types of applications can be distinguished:

1. Applications that are aware of their transport service requirements and that are able to request those from the FRMCS System.

2. Applications that are not aware of their transport service requirements and that are therefore not able to request those.

Railway applications require a QoS classification ranging from high to low as low is “best effort”. The most important QoS parameters that determine the quality of the transport system are latency of the user data and reliability of the communication. In addition, guaranteed bandwidth assures the continuation of critical communication.

QoS impacts train punctuality and the entire utilisation of the track system. Therefore, the FRMCS System has to consider the various QoS requirements.

Apart from high train speed operation, which goes up to 500kmh-1, other fundamental factors affect wireless communication. Railways are facing various radio signal propagation conditions such as in free space and in tunnels. Free space encompasses various structural and constructional scenarios. Railway corridors in hilly terrain or forest aisle are some examples.

Radio propagation in large railway stations and shunting yards is different from the one of the main lines. Moving trains in stations or moving cargo wagons in shunting yards cause different propagation conditions. 

Radio tower site-to-site distance requires special attention. This distance varies depending on the type of area (rural or urban) and is determined by the boundary conditions of the RF signal (e.g. frequency band and power budget). Railways clearly require to deploy FRMCS while keeping the same distance between the radio towers in order to reuse the infrastructure deployed for GSM-R. 

Voice communication is commonly used during rail operation to give instructions to a driver of a locomotive in shunting operation, track maintenance etc. Rail environmental conditions like slowdown or movement of a train can impact the understandability of the voice.
Radio propagation conditions in a rail environment are quite specific. For example train speed up to 500km/h or the insertion loss of the radio signal into a train. Staff has to work in the train, beside a train or under the train etc. while voice communication is ongoing. Such conditions shall not lower the intelligibility of the voice.

Radio spectrum constraints in some regions require high efficiency in terms of radio bandwidth utilisation where voice communication coexists with other communication types simultaneously. The resulting voice codec has to consider these specific conditions.

12.10.2
Use case: Quality of Service and railway environment
12.10.2.1
Description

The basis for this use case is the UIC FRMCS URS wherein communication attributes define the QoS to be achieved for the various kinds of railway applications. These attributes are not part of the functional use case description but relevant for the FRMCS System and therefore subject of this use case.

Regarding the URS communication attributes, not all attributes are covered in the QoS use case. The following items are considered: 

· Type of communication

· Latency, the delay between action and reaction

· Session Reliability

· Setup of communication, the time to establish a voice or data communication session
· Talker assignment time in group communication

· Audio (Voice) Quality
For further details, refer to the corresponding use cases in chapters 5 – 9. In these chapters the QoS requirements are specified on functional level. A reference is used which refers to real values’ in this QoS use case.

*************************************End of Change***********************************************
****************************************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: FRMCS Positioning Accuracy
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***********************************************
****************************************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) 

•
Public Land Mobile network (PLMN)

•
Other GSM-R networks

•
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 interconnection(s) for telephony services to/from external networks.
	T
	
	Covered for GSM-R in 22.179 [R-6.18.4.2-001-5]. For other MCX systems in 22.280 [R-6.17.2-001-7] Other systems [Needs analysis]

	[R-12.16.2-002]
	The FRMCS System shall provide Packet switched (PS) interconnection(s) to/from external networks.
	T
	
	 According to latest decision from UIC not required

	[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
	
	For GSM-R covered in 22.179 [R-6.18.4.2-005] For other MCX systems, not required. For other systems: [Needs analysis]

	[R-12.16.2-004]
	The FRMCS System shall provide interworking for supplementary services related to the external network.
	A
	
	[Needs analysis]

	[R-12.16.2-005]
	The FRMCS System shall provide interworking communication with external networks in a secured way.
	A/T
	
	For other MCX systems covered in 22.280 [R-6.17.2-001], [R-6.17.2-002], [R-6.17.2-007]. For other [Needs analysis]

	[R-12.16.2-006]
	The FRMCS System shall provide interworking communication with external networks with the required Quality of Service.
	T
	
	[Needs analysis]

	[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
	
	[Needs analysis]


*************************************End of Change***********************************************
****************************************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 C.

12.17.2
Use case: On-network/Off-network communication
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 ATC.
12.17.2.2
Pre-conditions 

On-network only communication

FRMCS Equipment is authorised to use On-network communication mode.

FRMCS Users are attached to the FRMCS System and is authorised to establish user to user and/or multi-user communication.

Off-network only communication

FRMCS Equipment is authorised to use Off-network only communication mode. Some of the FRMCS Equipment’s are authorised to establish an Off-network communication relay function.

The FRMCS Users are authorised to establish user to user and/or multi-user communication.

Combined On-network-and Off-network communication

The FRMCS Users are authorised to establish user to user and/or multi-user communication.

Relay Mode 1

The FRMCS Equipment that supports in On-network/Off-network relay communication mode is authorised to establish Off-network communication to other FRMCS Equipment’s which are in Off-network only communication mode.

Relay Mode 2

FRMCS Equipment that supports Off-network relay communication mode is authorised to establish a communication to other FRMCS Equipment’s that are in Off-network communication mode. FRMCS Equipment that is in Off-network relay communication mode is authorised to establish an Off-network communication to an On-network and Off-network relay communication mode FRMCS Equipment.

Relay Mode 3

FRMCS Equipment’s in On-network and Off-network communication mode are authorised to establish On- and Off-network communications.

12.17.2.3
Service flows

FRMCS Users are involved in the different types of communication modes establishes user to user and/or multi-user communications.
On-network only communication

The FRMCS equipment establishes On-network only communication.

Off-network only communication
The FRMCS Equipment in Off-network relay communication mode and the FRMCS Equipment’s in Off-network communication mode establish the Off-network communication.
Combined On-network-and Off-network communication

Relay Mode 1

The FRMCS Equipment in On-network/Off-network communication mode establishes:

· an On-network communication

· Off-network communication to FRMCS Equipment’s in Off-network only communication mode

Relay Mode 2

The FRMCS Equipment in On-network and Off-network communication mode establishes:

· an On-network communication

· Off-network communication to a FRMCS Equipment in Off-network relay communication mode

The FRMCS equipment in Off-network relay communication mode establishes Off-network communication to FRMCS equipment’s in Off-network only communication mode.

Relay Mode 3

The FRMCS equipment’s in On-network and Off-network communication mode establishes:

· an On-network communication

· Off-network communication to a FRMCS Equipment in On-network-and Off-network relay communication mode.

12.17.2.4
Post-conditions

On-network only communication
User-to-user and/or multi-user communication is established.
Off-network only communication
User-to-user and/or multi-user communication is established.
Combined On-network/Off-network communication
User-to-user and/or multi-user communication is established that encompasses both communication modes.
12.17.2.5
Potential requirements and gap analysis

	Reference Number
	
	Application / Transport
	SA1 spec covering
	Comments

	[R-12.17.2-001]
	FRMCS security requirements according to chapter 12.15 shall apply to On-network and Off-network communication.
	T
	
	[Needs analysis]

	[R-12.17.2-002]
	FRMCS QoS requirements (reference QoS section 12.10) shall apply to On-network and Off-network communication.
	T
	
	[Needs analysis]

	[R-12.17.2-003]
	FRMCS positioning accuracy requirements according to chapter 12.14 shall apply to On-network and Off-network communication.
	A/T
	
	[Needs analysis]

	[R-12.17.2-004]
	The FRMCS System requirements applicable for communication recording as specified in the recording and access application use cases shall apply to On-network and Off-network communication.
	A/T
	
	[Needs analysis]

	[R-12.17.2-005]
	FRMCS On-network communication shall support the flexible use of different radio bearers (see Bearer Flexibility).
	A/T
	TS 22.278

TS 22.261

TS 22.280
	TS 22.280

See sub-clauses in chapter 5 and 6 

	[R-12.17.2-006]
	FRMCS Equipment shall support On-network only as well as On-and Off-network relay communication.
	T
	
	[Needs analysis]

	[R-12.17.2-007]
	FRMCS shall be able to support Off-network communication that tide over a distance between FRMCS UE’s of up to 3km.
	T
	
	[Needs analysis]

	[R-12.17.2-008]
	FRMCS Equipment shall support Off-network only as well as Off-network relay communication.
	T
	
	[Needs analysis]


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