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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)
	


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
Rel-16 introduces Integration with IEEE TSN Centralized configuration model, Ability to support gPtP Time synchronization, distribution of external clock via 5GS, also introduces Traffic assistance information for deterministic traffic from IEEE TSN networks.
Rel-17 introduces generic Enablers to support Time Sensitive communication for any application, Ability to support AF activated time sync, PtP, uplink and UE-UE time sync, BMCA and also for the AF to request QoS parameters, TSC assistance. 
So far, integration with IEEE TSN distributed model is not supported as this was deprioritized during Rel-17. Introducing support for integration with IEEE TSN distributed model enables dynamic stream addition/removal, also dynamic resource management in RAN, resource (capacity, latency) that needs to be reserved should be explicitly requested. 5GS (Bridge) would have to support the specific IEEE signaling and control protocols (receive, process, send messages as a bridge), and map them into 5GS QoS and forwarding procedures. IEEE protocol work is still partially work in progress for the advanced capabilities (mainly RAP protocol). In R18 timeframe, the following IEEE protocols are mature for consideration:
· Topology and forwarding management: Spanning Tree Protocols, Shortest Path Bridging
· VLAN and group membership management: MVRP, MMRP
· Stream registration (QoS reservation): MSRP, LRP as the baseline for RAP.
Generic TSC and exposure enhancements to 5GS for IP and ETH applications are needed for the following reasons:
· Current UPF selection is largely based on DNN, S-NSSAI but it is not possible to select a desired UPF based on expected transport delay or topological distance for a UPF considering desired packet delay budget for the session. 
· Current Exposure framework enables AF to request QoS parameters, provide traffic characteristics but not reliability criteria which is important for many time sensitive IP and ETH applications
· Currently NEF does not support general group management functions (add/delete/modify). This is only supported for 5G VN groups. NEF supports Group ID, and functions to address a group, but the group is managed outside NEF. This creates problem in that NEF can go out of synch when AF is monitoring a group that was altered. 
· 5G-ACIA is requesting 5G system to support management of device groups
FRER (Frame Replication and Elimination for Reliability) increases E2E reliability by replicating (and modifying) every packet of the stream. Rel-16 specifies many redundancy mechanisms that can be supported within 5G System. 5GS as FRER transparent bridge can be supported by current 3GPP specs but 5GS as FRER aware bridge cannot be supported by current 3GPP specification and that requires the ability for 5GS to detect packets, create and/or eliminate duplicates. Current 3GPP specification doesn‘t offer the ability for any AF to request 5GS to support certain reliability needs that will be essential for many applications.
In the meantime, SA1 is also specifying new requirements for 5G System to remain resilient if there is GNSSS 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).
IETF standards for DETNET is complete, IETF standard for DETNET: RFC 8557 (DetNet Problem Statement), RFC 8578 (DetNet Use Cases), RFC 8655 (DetNet Architecture). 3GPP spec impacts due to 5GS integration with IETF DETNET, if any, on top of generic TSC enhancements introduced for any AF and IP applications needs to be studied.
4	Objective
Following are the objectives for this study:
The following aspects are in scope of the study:
1) Support for 5G Timing Resiliency System
· Study management of independent timing sources (e.g., GTTS, NPLTime, TiFoon, satellite) within 5GS for resiliency, including:
· Monitoring and detection of GNSS failure, recovery from GNSS failure
· Policies and mechanisms to be able to maintain accurate time synchronization in 5G network in the event of degradation or loss of GNSS
· Study holdover capabilities (e.g., holdover time, clock diversity, GNSS integration, time sources available) within 5GS (i.e., network entities involved in time distribution or timestamping like UPF/NW-TT, gNB, UE/DS-TT)
2) Enhanced support of time synchronization service
· Study exposure of 5GS support for timing resiliency and negotiation with 3rd parties (e.g., monitoring of the service, notification of events, UE assisted methods for timing resiliency) applicable to a time domain, a service area, or targeted UE(s)
· Enablers for timing and timing resiliency service triggered by UE:
· UE-triggered time synchronization service with or without specific timing resiliency requirements
· Study optimization of time synchronization:
· Support for Time sync for C-plane only UEs (without requiring PDU Session)
· Enablers to support application requested KPIs (e.g. accuracy, coverage area) for timing resiliency.
3) Generic TSC and exposure enhancements to 5GS for support of optimized UPF selection, reliability and dynamic group management APIs.
· Optimized UPF selection to avoid circuitous path
· Ability for AF to request a certain reliability criteria in addition to QoS
· Dynamic Group management of industrial devices (5G-ACIA requirement) using NEF API.
4) Essential spec impacts due to 5GS integration with IEEE TSN distributed model for ETH applications.
· 5GS is compliant for integration of IEEE TSN protocols needed for distributed configuration; externally observable behavior in terms of traffic forwarding, policing and scheduling as required by select protocols as follows:
· LRP IEEE 802.1CS as the baseline for RAP.
· 5GS Enhancements that allow TSN AF to act as the “Control plane entity” for the 5GS Bridge for Ethernet based control/signalling protocols, including MMRP, MVRP, MSRP and Spanning Tree protocols.
· VLAN and group membership management: MVRP, MMRP
· Topology and forwarding management: Spanning Tree Protocols, Shortest Path Bridging
· Stream registration (QoS reservation): MSRP IEEE 802.1Q clause 35.1
· Use 5GS resources optimally to implement the required Bridge behavior.
5) Minimal enhancements to support FRER aware 5GS Bridge.
6) Minimal spec impacts due to 5GS integration with IETF DETNET, if any, on top of generic TSC enhancements introduced for any AF and IP applications.
5	Expected Output and Time scale
	New specifications 
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	Rapporteur
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	23.abc
	Study on timing resiliency and TSC enhancements
	SA#96
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	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 security impact to be covered by SA3. 
Potential charging and OAM impact to be covered by SA5.
9	Supporting Individual Members
	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	Verizon

	AT&T

	

	




