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Unique identifier:	TBD

Potential target Release:	Rel-19

1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	X
	

	No
	X
	
	X
	
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a Feature

	
	Study 

	
	Normative – Stage 1

	X
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

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

	N/A
	
	
	



2.3	Other related Work Items and dependencies

	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	820019
	Enhancement of Ultra-Reliable Low-Latency Communication support in the 5G Core network
	Related Work Item in Release 16 (SA2)

	900008
	Support of Enhanced Industrial IIoT
	Related Work Item in Release 17 (SA2)

	970024
	Timing Resiliency and URLLC enhancements
	Related Work Item in Release 18 (SA2)

	970069
	Generic group management, exposure and communication enhancements
	Related Work Item in Release 18 (SA2)



3	Justification
The 3GPP URLLC in Rel-16 had introduced the replication mechanism between UE and UPF, but how the UE support the packet replication/elimination is not specified, which are depending on application layer implementation. 

And when introducing 5G in industrial factory, the most important thing is the reliability of the wireless network, since previously the communication in factory is based on cables or wired communication.

One typical demo is:

In one factory, there are one master PLC and 200 slave PLCs. The communication between PLCs previously is based on cable. While because of the bending and movement of the cables, the cabling failures are almost 4-5 times per month, which leads to averaging 20 hours of production line-level downtime per month.

We try to use 5GS to replace the cable connection, and also utilize FRER which is integrated in one CPE to support the CPE/UE sends two traffic flows, which have the same packets, to the single NG-RAN or Dual Connectivity NG-RANs. And only one UPF is selected to support the two traffic flows to support the elimination.

The testing result shows the  RTT latency (signal from Master PLC to Slave PLC) can be significantly reduced from 48ms to 16ms at 99.99%, matching the reliability requirements of low-latency PLC communication scenarios(The analysis is that based on the FRER, the terminal side(s) find there is no need to trigger the re-transmission of the lost packets). The 5G transformation plan can effectively ensure long-term stable operation of industrial manufacturing businesses in the event of a single module failure.Through stability testing (72 hours), it has been verified the business can operate stably for a long time.

Based on above result, it is suggested to introduce FRER between DS-TT/CPE and UPF in the 5GS to achieve the high reliability. 
 

4	Objective
The following will be specified:

WT-1: Ability to enable 3GPP entities (i.e. DS-TT, NW-TT) to support replication and elimination for redundancy transmission for FRER. This should be applied to the cases of a single UE initiating two redundant PDU Sessions based on Dual Connectivity based end to end Redundant User Plane Paths as described in clause 5.33.2.1 of TS 23.501 or a single RAN.



TU estimates and dependencies

	Work Tas ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe)
	Inter Work Tasks Dependency


	WT-1
	
	0.5
	No
	None






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#
	Rapporteur

	
	
	
	
	
	

	
	
	
	
	
	





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

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

	TS 23.501
	Support FRER based on Redundant User Plane Paths for single UEcase in 5.33.2.X
	TSG#XX
	

	TS 23.502
	Support FRER based on Redundant User Plane Paths for single UE case in related clause
	TSG#XX
	



6	Work item Rapporteur(s)
Dan Wang, China Mobile (wangdanyjy@chinamobile.com)
7	Work item leadership
SA2
8	Aspects that involve other WGs

9	Supporting Individual Members

	Supporting IM name

	China Mobile

	China Unicom

	ZTE

	Huawei

	HiSilicon

	Nokia

	Nokia Shanghai Bell
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