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

	
	Normative – Stage 1

	
	Normative – Stage 2

	X
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing
	[bookmark: _Hlk114738174]
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item



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)

	TRS_URLLC
	SA2
	970024
	Timing Resiliency and URLLC enhancements



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

	Unique ID
	Title
	Nature of relationship

	820017
	5GS Enhanced support of Vertical and LAN Services (Vertical_LAN)
	Related Rel-16 SA2 work item

	840027
	Security for 5GS Enhanced support of Vertical and LAN Services
	Related Rel-16 SA3 work item

	830010
	[bookmark: _Hlk43118529]CT aspects of 5GS enhanced support of vertical and LAN services (Vertical_LAN)
	Related Rel-16 CT work item

	900008
	Support of enhanced industrial IoT (IIoT)
	Related Rel-17 SA2 work item

	900014
	CT aspects of support of enhanced industrial IoT (IIoT)
	Related Rel-17 CT work item



3	Justification
SA2 has studied system enhancements to the 5G system to enable 5GS network timing synchronization status and reporting, time synchronization service enhancements, support for controlling 5G time synchronization service based on subscription, provisioning of PER to NEF/PCF by an AF, interworking with TSN network deployed in the transport network, and adaptation of downstream scheduling based on RAN feedback for low latency communication. The conclusions of this study are captured in 3GPP TR 23.700-25.
Based on the above, SA2 has approved the Timing Resiliency and URLLC enhancements (TRS_URLLC) WID (SP-220814) and started normative work to implement the studied system enhancements based on the conclusions of 3GPP TR 23.700-25. 
This CT work item intends to address the stage-3 normative work for TRS_URLLC.
4	Objective
The objective of this work item is to specify the CT aspects of the Timing Resiliency and URLLC enhancements.
The CT work shall be started only after the applicable normative SA2 requirements are available.
The expected work per the TSG CT working group includes:
For CT1:
-	Time synchronization service enhancements
-	5GS network timing synchronization status and reporting
-	Enable a NW-TT to signal timing synchronization status information via a UMIC upon locally detecting timing synchronization degradation/failure/improvement.
-	Enable a UE in idle mode to reconnect to the network upon receiving an indication of a change in the RAN timing synchronization status.
Editor's Note: Further impacts on CT1 specification(s) are FFS. Alignment with SA2 is required.
For CT3:
-	Enable the provisioning, forwarding, and usage of AF-requested PER in QoS and alternative QoS in Nnef_AfSessionWithQoS, Ntsctsf_QoSandTSCAssistance, and Npcf_PolicyAuthorization.
-	Enable coverage area based requests for time synchronization services in the NEF TimeSyncExposure and ASTI APIs, as well as the Ntsctsf_TimeSynchronization and Ntsctsf_ASTI APIs.
-	Enable the indication of Burst Arrival Time (BAT) adaptation capability/offset from the AF (via the NEF and the TSCTSF, when applicable) to the PCF, as well as the passing of the information and subscriptions/notifications for BAT offset events between the PCF and the SMF using PCC rules.
-	Enable the exchange and handling of network timing synchronization status information, including: among the 5GC NFs that require it.
-	Subscriptions and notifications related to time synchronization status information in NEF and TSCTSF TimeSynchronization and ASTI exposure APIs.
-	For ASTI services, provisioning of AF-requested clock quality reporting for a UE (from the AF/NEF to the TSCTSF and from there to the AMF via the PCF for a UE).
-	TSCTSF requests towards the PCF for a UE (and from there to the AMF) to instruct the UE to transition to RRC CONNECTED state in case of time synch status changes.
Editor's Note: The impacts of timing synchronization status information exchange and usage will be completed when further stage 2 details have been agreed. Alignment with SA2 is required.
-	Enhance time synchronization procedures between AF, NEF, TSCTSF, and PCF to support errors caused by (lack of) subscription data related to time synchronization, including potential extensions to the AMPolicyControl service to indicate related errors from the AMF to the PCF for a UE.
For CT4:
-	Impacts to the UDM and UDR APIs to support Ssubscription data extensions for controlling 5G time synchronization.
-    -	Potential iPFCP impacts to support the communication between the SMF (with CUC functionality) and the UPF (with CN-TL functionalityacting as a Talker/Listener), e.g.  via a new Transparent TL-Container on the N4 interface and to select a UPF supporting the CN-TL (i.e. Talker/Listener) function.
-	Update to the AMF reference model in TS 29.518 to add the N89 reference point between TSCTSF and AMF.
-	Impacts to the AMF APIs to support the reporting of NG-RAN timing synchronization status between TSCTSF and NG-RAN.
-	Impacts to the AMF Communication API to support the transfer of clock quality detail level and clock quality acceptance criteria over the N14 interface during inter-AMF mobility.
-	Impacts to the Potential AMF eEvent eExposure APIservice extensions for TSCTSF subscriptions to UE’s location or presence in an Area of Interest for RAN timing synchronization status change event.
-	Potential common data type extensions.
Editor's Note: Potential CT1, CT3, and/or CT4 impacts for enabling the TSCTSF to indicate to the UE to connect to the network in case of RAN timing synchronization status changes are FFS.
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

	N/A
	
	
	
	
	




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

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

	TS 24.501
	Potential iImpacts to enable a UE in idle mode to reconnect to the network upon receiving an indication of a change in the RAN timing synchronization statusin registration area generation and triggers for the registration procedure
	TSG CT#1032
(Dec 2023March 2024)
	CT1 responsibility

	TS 24.539
	Impacts in UMIC for delivery of timing synchronization status information
	TSG CT#103
(March 2024)
	CT1 responsibility

	TS 29.122
	Impacts for AF-requested PER and AF-indicated BAT adaptation capability/offset.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.507
	Impact for handling time synchronization related errors caused by checking user subscription data. Potential impacts for providing the AF-requested clock quality reporting to the AMF, as well as for providing the indication for the UE to move to RRC-CONNECTED state in case of time synch changes.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.512
	Impacts to handle Burst Arrival Time (BAT) adaptation capability/offset and related events.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.513
	Potential impacts to Policy and Charging Control signalling flows related to TSC and time synchronization.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.514
	Impacts for AF-requested PER and AF-indicated BAT adaptation capability/offset.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.522
	Impacts for AF-requested PER and AF-indicated BAT adaptation capability/offset, as well as for coverage area based requests for time synchronization services and potential impacts due to time synchronization status information exchange.
 Impacts for subscriptions and notifications related to time synch status and for the provisioning of AF-requested clock quality reporting.
Also impacts for handling time synchronization related errors caused by checking user subscription data.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.534
	Impact for handling time synchronization related errors caused by checking subscription data. Impacts for providing the AF-requested clock quality reporting to the PCF for a UE, as well as for providing the indication for the UE to move to RRC-CONNECTED state in case of time synch changes.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.565
	Impacts for AF-requested PER and AF-indicated BAT adaptation capability/offset, as well as for coverage area based requests for time synchronization services and potential impacts due to time synchronization status information exchange.
Impacts for subscriptions and notifications related to time synch status, and for the provisioning of AF-requested clock quality reporting and for providing the indication for the UE to move to RRC-CONNECTED state in case of time synch changes.
 Also impacts for handling time synchronization related related errors caused by checking user subscription data.
	TSG CT#1023 (Dec 2023 March 2024)

	CT3 responsibility

	TS 29.503
	Subscription data extensions for controlling 5G time synchronization
	TSG CT#1032 (Dec 2023 March 2024)

	CT4 responsibility

	TS 29.504
	Potential updates for subscription data extensions for controlling 5G time synchronization
	TSG CT#1032 (Dec 2023 March 2024)

	CT4 responsibility


	TS 29.505
	Subscription data extensions for controlling 5G time synchronization
	TSG CT#1023 (Dec 2023 March 2024)

	CT4 responsibility


	TS 29.518
	- Update to the AMF reference model to add the N89 reference point between TSCTSF and AMF

- Impacts to the AMF APIs to support the reporting of NG-RAN timing synchronization status between TSCTSF and NG-RAN.

- Impacts to the AMF Communication API to support the transfer of clock quality detail level and clock quality acceptance criteria over the N14 interface during inter-AMF mobility.

- PotentialImpacts to the AMF eEvent eExposure service extensionsAPI for TSCTSF subscriptions to UE’s location or presence in an Area of Interest for RAN timing synchronization status change event.

	TSG CT#1023 (Dec 2023 March 2024)

	CT4 responsibility


	TS 29.571
	Potential common data type extensions
	TSG CT#1023 (Dec 2023 March 2024)
	CT4 responsibility


	TS 29.244
	Potential iImpacts to support the communication between the SMF (with CUC functionality) and the UPF (acting as a Talker/Listenerwith CN-TL functionality), e.g. via a new Transparent TL-Container on the N4 interface and to select a UPF supporting the CN-TL (i.e. Talker/Listener) function.
	TSG CT#1023 (Dec 2023 March 2024)
	CT4 responsibility




6	Work item Rapporteur(s)
Apostolos Papageorgiou (Nokia) 
apostolos.papageorgiou@nokia.com 
7	Work item leadership
CT3.
8	Aspects that involve other WGs
[bookmark: _Hlk117841722]RAN2 for detection of change in the RAN timing synchronization status
RAN3 for information elements contained in NG-RAN time synchronization status.
9	Supporting Individual Members
	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	Verizon

	AT&T

	NTT DOCOMO

	China Mobile

	KDDI

	ZTE

	Samsung

	Huawei

	Intel

	Ericsson



