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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Study on Off-Network for Rail
Acronym: FS_OFFNETRAIL
Unique identifier: 
Potential target Release: Rel-18. 
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Impacts 
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750004
	Study on Future Railway Mobile Communication System
	Preceding Rel-15 study mainly for On-Network

	760005
	Study on Future Railway Mobile Communication System2
	Preceding Rel-16 study mainly for On-Network

	840043
	Study on Future Railway Mobile Communication System3
	Preceding Rel-17 study mainly for On-Network


Dependency on non-3GPP (draft) specification: 
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Justification

Rail Context

Future rail communication is an important part of the digitalization of rail operations. In addition to network-oriented communication, this also includes that without involving the network. GSM-R already used this and was called Direct Mode to describe the ability of a User Equipment to communicate directly with each other, independent of the network. 
Off-Network is a new terminology for the Rail sector, already introduced within 3GPP MCX specifications. UIC will promote the use of Off-Network to replace Direct Mode. But unfortunately the terminology has slight differences in the meaning. For exemple, the Rail sector considers use of Off-Network communications where no network services are available either due to network failure (e.g. coverage, capacity, etc.) or due to lack of coverage (remote area's). In 3GPP MCX specifications, Off-Network communications can be setup even when network services are available.

In addition to voice communication, Off-Network communication will also increasingly be used for the exchange of train safety data in the future.
Examples of use cases which require Direct Mode:
· Automatic Train Protection (ATP) data communication

· Automatic Train Operation (ATO) data communication

· Critical real-time video

· Virtual Coupling data communication
Virtual Coupling data communication is the only use case where Off-Network is the intended mode of operation (also called “default mode”) even if the network is available.

All other use cases shall consider Network-Oriented mode as the default mode when the network is available (for the first and following attachments) and shifting to Off-Network when the network is not available.
Diagnosis of Off-Network use cases introduction
TR 22.889 has been mainly produced based on use cases for On-Network mode.
Off-Network has been introduced into multiple phases from Rel-15 to Rel-17:
· First, introduced as system principle use cases (clause 12.17),
· Then, spread amongst use cases with potential requirements specific to Off-Network (e.g. clauses 6.11, 6.18, etc.),
· Finally, introducing Table C-1 of Annex C to define applicability of use cases to On-Network/Off-Network modes.
The use cases and requirements are spread amongst the TR and are not visible as a whole set of Off-Network requirements to 3GPP downstream groups.
The gap analysis specific to Off-Network is not easily traceable and missing gaps are still there.
Refining Off-Network use cases for Rail

The UIC FRMCS project is continuously improving specifications where working groups are currently developing the Functional Requirement Specification and the System Requirement Specification amongst other specifications. First requirements for Off-Network introduced into 3GPP stage 1 have been developed by those groups in an early phase of the project. UIC FRMCS working groups are now refining those requirements based on outputs from their internal work  (e.g. traffic model and spectrum needs, performance requirements, mandatory features to work off-network, simultaneous use of off-network and on-network, transition from on-network to off-network and vice-versa…). They are also assessing technology suitable to off-network communication requirements for the rail sector (not only 3GPP technology).
In this context, we can expect new or revised use cases and requirements during this ongoing phase.
Way forward for this study
We would like to propose the following activity for this study to meet previous challenges:

· Collect all Off-Network use cases in a single TR in order to refine them,

· Remove the similar Off-Network use cases from TR 22.889 (e.g. On-Network use cases only),

· If needed, study new Off-Network use cases and potential new requirements.
The FRMCS System is relying on the MCX Services to be supported over the 5G System and onwards. The study shall investigate if:

-
existing Off-Network MCX Services and Promixity Services for the 5GS (and onwards) would support Rail Off-Network use cases,
-
normative adjustments are feasible or not.
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Objective

The objectives of this study are:

· Collect all Off-Network use cases from TR 22.889 into a single TR in order to refine them,
· Remove the similar Off-Network use cases from TR 22.889 (e.g. On-Network use cases only),

· If needed, study new use cases for FRMCS to support Off-Network, e.g.
· Communication Applications (e.g. Virtual Coupling data communication),
· Complementary Services (e.g. QoS and priorities, security, unicast/broadcast/multicast, location, user identities)
· Additional Services (e.g. communication range, potential spectrum)
· Derive potential new service requirements (e.g. functional and non-functional requirements), 
· Conduct a gap analysis between potential new requirements, existing requirements and functionalities supported by 3GPP:
· MCX Service Specifications (requirements for Off-Network only), 
· Service requirements for the 5GS (Proximity Services only),
· Performance requirements of the Mobile Communication System for Railways (requirements for Off-Network only).

· The gap analysis identify limitations, missing requirements and existing functionalities supported by 3GPP.

Following the gap analysis, assess technical feasibility, complexity and overhead of normative 3GPP adjustments to support limitations, missing requirements and functionalities as required by Off-Network for Rail.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	"External TR"
	22.XXX
	….
	Dec. 2020
	Mar. 2021
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TR 22.889
	Remove Off-Network use cases (and all references to Off-Network) to focus on On-Network use cases only.
	Mar. 2021
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Work item Rapporteur(s)
Guillaume Gach
Ext.gach <at> uic.org 
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Work item leadership

SA1
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Aspects that involve other WGs
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Supporting Individual Members
	Supporting IM name

	UIC

	Nokia

	Nokia Shanghai Bell

	Hansung University

	ETRI

	KT Corp

	LG Uplus

	FirstNet

	BDBOS

	

	

	

	

	


