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2	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

	910039
	5G Timing Resiliency System
	Stage 1 work item

	800007
	Service requirements for cyber-physical control applications in vertical domains (cyberCAV) 
	Stage 1 work item

	
	
	

	
	(Stage 1 work item for the above study to be added)
	


3	Justification
Following are the justifications for the study objectives:
1) SA1 is also specifying requirements for 5G System to remain resilient if there is GNSS failure and for 5G System to act as a backup and offer wireless and indoor-capable time synchronization service for other applications (e.g. financial, power grid systems). 
2) Generic TSC and exposure enhancements to 5GS for IP and ETH applications are needed for the following reasons:
· Current Exposure framework enables AF to request QoS parameters, provide traffic characteristics but not redundancy aspect which is important for some IP and ETH applications
3) Redundancy is most efficient when applied end to end.
4) It may be possible to apply TSN networks in the transport network. In such deployments, it may be beneficial to be able to interwork so that the transport network can also provide delay guarantees. 
It has been raised whether RAN feedback on when the burst should be sent may be helpful. The performance benefit of such proposals can be studied, and the gain can be compared with the complexity of such solutions. 

4	Objective
Following are the objectives for this study:
1) Support for 5G Timing Resiliency requirements defined by SA1. Monitoring, detection and reporting of Time Source failure and consistent mitigation action within 5G System.
· Study holdover capabilities within 5GS entities (i.e., system entities involved in time distribution or timestamping like UPF/NW-TT, gNB, UE/DS-TT)
· Study exposure of 5GS support for timing resiliency and negotiation with 3rd parties and the ability for 3rd party to request to request resilient timing with specific KPIs (e.g., accuracy, coverage area, time interval). 
2) Study if any exposure enhancements to 5GS are needed for AF to request redundancy within the 3GPP network:
· Ability for AF to influence the use of redundancy mechanisms within the 3GPP network, such as PDCP duplication or redundant transmission on N3/N9 (i.e. in addition to QoS) for a given application.
3) Study the procedures needed to establish redundant end to end paths via the 3GPP network with endhosts that may be outside the 3GPP network:
·  The redundant paths via the 3GPP network may use for example Dual Connectivity based end to end Redundant User Plane Paths. Identify if any gaps exist in the 3GPP mechanisms which need to be addressed.

4) Support for low latency and low jitter. 
· Study mechanisms for interworking with TSN transport networks. Study interworking mechanisms with TSN networks deployed in the transport network in order to support of E2E determinism and low latency communication and efficient N3 transmission 
· Study if it is beneficial to set the applications burst sending time based on feedback from RAN. Evaluate the expected performance improvements that may arise in comparison with the costs. 
It is expected that the study will need 8 TUs:
1) Objective 1 (5G timing resiliency) – 2 TU(s)
2) Objective 2 (Exposure enh) – 2 TUs.
3) Objective 3 - 2 TUs.
4) Objective 4 - 2 TUs.
It is expected that the normative phase will need 7 TUs:

5	Expected Output and Time scale
	New specifications 

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

	Internal TR
	23.abc
	Study on timing resiliency and TSC & URLLC enhancements
	SA#96
June
2022(TBD)
	SA#97
Sep
2022(TBD)
	Devaki Chandramouli, Devaki.chandramouli@nokia.com 
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6	Work item Rapporteur(s)
Devaki Chandramouli, Devaki.chandramouli@nokia.com
7	Work item leadership
SA2

8	Aspects that involve other WGs
Potential RAN impact to be covered by RAN WGs.
Potential security impact to be covered by SA3. 
Potential charging and OAM impact to be covered by SA5.
9	Supporting Individual Members
	Supporting IM name
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