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****************************************Change**************************************************

6.10.2.5
Potential requirements and gap analysis

	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments

	[R-6.10.2-001]
	The FRMCS System shall provide the means to record communication and communication related information to an external system. That encompasses voice, video and data services.
	A
	22.280
	On-Network: 6.15.4-001 - 010 
Off-Network: partly covered by [R-7.14-001]: Only metadata are logged, no recording of transmissions of group/private communications as provided in on-network ([R-6.15.4-003]).

	[R-6.10.2-002]
	The FRMCS System shall be able to select the communication to be provided to the external system based on the following criteria:

· Communication application / use case

· FRMCS User identities

· functional identities

· location information of all involved users


	A
	22.280
	On-Network: 6.15.4-001 - 010 
Off-Network: not covered: No selection mechanism. All communication and non-communication activity metadata from an MCX UE are collected.


*************************************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
	TS 22.280
	See gap analysis of sub-clause 6.10.


	[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
	TS 22.278
TS 22.261

TS 22.280
	22.278 – sub-clause 7A: 

Mode 1 covered by ProSe UE-to-Network relay (single-hop relay with UE-to-Network relay UE between remote UE and gNb)
Mode 2 not covered by ProSe UE-to-UE Relay (multi-hop relays not covered)
Mode 3 not covered (multi-hop relays not covered).

22.261: UE-to-Network Relay not covered in 5GS.

22.280 [R-7.11-001]: use of off-net and on-net MCX Services simultaneously

	[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
	TS 22.278

TS 22.261

TS 22.280
	22.278 – sub-clause 7A: 

Mode 1 covered by ProSe UE-to-Network relay (single-hop relay with UE-to-Network relay UE between remote UE and gNb)
Mode 2 not covered by ProSe UE-to-UE Relay (multi-hop relays not covered)
Mode 3 not covered (multi-hop relays not covered).

22.261: UE-to-Network Relay not covered in 5GS.

22.280 [R-7.11-001]: use of off-net and on-net MCX Services simultaneously


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