3GPP TSG RAN Meeting #91e	RP-210510
Electronic Meeting, March 16 - 26, 2021	

Source:	CMCC
Title:	New SID on Real-time multiple-UE Backup
Document for:	Approval
Agenda Item:	9.13
3GPP™ Study Item Description
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See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	Study on Real-time multiple-UE Backup
Acronym: NR_RT_MUUE_BU
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-18 
1	Impacts 	{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X



2	Classification of the Work Item and linked work items
[bookmark: _Hlk64907149]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

	
	
	



Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}
3	Justification
One important objective of 5G is to enable connected industries, where the scenarios are motion control, control-to-control communication for industrial controller and high data rate video for monitoring/ diagnostics prevalently exist in factory automation, transport industry and electrical power distribution automotive. To ensure the high reliability of data delivery, URLLC was introduced in Release 15, and NR URLLC is further enhanced in Release 16 and Release 17 within the Industrial IoT/URLLC work items, where RAN or the UE always transmits duplication data through radio links to the target side simultaneously or within the delay-tolerant time range.
However, the duplication transmission is not resource-efficient in air interface for network capability, e.g. the PDCP duplication cannot achieve the soft combining gain from the physical layer. Moreover, in real scenarios, it face the challenge of failing to meet the high reliability depends on the successful reception just relying on only one terminal. Therefore, actually, more than one terminal is deployed and utilized to receive repetitive content to ensure the reliability as backup , especially when multiple services coexist. However, it results in high cost of existing backup mechanism for high reliability, e.g. battery consumption, radio resource, transport resource, processing resource and redundant signalling/data overhead.
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Fig. 3-1	Existing multiple-UE backup approach
The above use cases therefore can motivate the introduction of an real-time multiple-UE backup mechanism. For example, if terminal 1 and terminal 2 are deployed as real-time backup to each other, they can determine whether to take over or start/activate the data/signalling transmitted/received by associated UE for backup, depending on the associated terminal’s state, i.e. whether the data/signalling can be still successfully received by the associated terminal or not. That is to say, under normal circumstances, terminal 1 and terminal 2 are responsible for different services respectively. However, if the data/signalling can not be successfully received by the terminal 1, then the subsequent associated terminal 2’s action is that the terminal2 is to take over or start/activate the service(s) of the terminal1 declaring in abnormal state. In this case, how to ensure the minimal UP interruption and rapid completion of data forwarding between terminals and reduce the transmission overhead will become an issue to be addressed.
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Fig. 3-2	Real time multiple-UE backup in normal case    Fig. 3-3Real time multiple-UE backup in abnormal case 
The intention with this study item is to study real-time multiple-UE backup mechanism as noted above to alleviate the high cost of resource consumption from the traditional backup approach. 

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to investigation the mechanism of real-time multiple-UE backup and identify its standardization impact:
· Study the use cases and benefits of real-time multiple-UE backup ; [RAN2, RAN3]
· Study necessary procedures and/or information to support for real-time multiple-UE backup of data/signalling delivery and reception (e.g. how a given UE to determine whether to take over or start the data/signalling transmitted/received by associated UE for backup) without data disorder or data duplication [RAN1,RAN2, RAN3]
· Identify required specification changes on the group scheduling options to allow multiple UEs to receive signalling/data in Multicast mode [RAN1, RAN2]
· Study the support for basic mobility with service continuity [RAN2, RAN3]
· Identify required specification changes on the RAN that the necessary coordination function (e.g., heartbeat packet between the involved terminals, if any) amongst the associated UEs for backup, considering the results of the NR Sidelink [RAN1,RAN2]


4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:
5	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#
	Remarks

	Internal TR

	38.XXX

	Study on Real-time multiple-UE Backup
	TSG#xx
	TSG#xx
	{e.g.: rapporteur:
<FamilyName>, <GivenName>, <Company>, <email address>}


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

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

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

	
	
	
	


NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
6	Work item Rapporteur(s)


7	Work item leadership



8	Aspects that involve other WGs


NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9	Supporting Individual Members

	Supporting IM name
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