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1	Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	
	X



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

	X
	Study 

	
	Normative – Stage 1

	
	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

	910039
	5G Timing Resiliency System
	Stage 1 work item



3	Justification
SA1 specified 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) in Rel-18. These requirements were targeting to position the 5G timing synchronization services can be resilient to loss of GNSS and can be trusted as a time source for critical infrastructure. 

In addition to the ongoing resiliency study for time synchronization service in Rel-18 and its impacts for monitoring and reporting the service status in the specification, SA2 has introduced time synchronization service support in the previous releases. SA2 specified solution for time synchronization support using gPTP in Rel-16, AF requested time synchronization as a service (based on access stratum time distribution, called ASTI, or based on user plane packets using (g)PTP) support in Rel-17 and introduced the ability for subscription control and/or AF to activate / deactivate ASTI/PTP time synchronization service in a certain coverage area in Rel-18. However, focusing on ASTI service, the current specification still assumes that the reference time information (RTI) is broadcasted by the RAN based on OA&M mainly, thus the UE moving into a time synchronization coverage area (where it is supposed to receive time synchronization services) may not receive 5G RTI and the RAN may also be broadcasting RTI in cells/gNBs even if it is not part of the time synchronization coverage area resulting in wasted radio resources. That is, it remains unspecified in Rel-18 how the time synchronization coverage area can be ensured for UEs in RRC_INACTIVE/IDLE state. It was also decided that in Rel-18, UE capabilities and internal inaccuracies are assumed to be budgeted by the client network operator when agreeing the required clock accuracy with the 5G network operator. In order to avoid such a restriction, it is important for the UE internal inaccuracies are reported.

3GPP specifies replication mechanisms since Rel-16 for URLLC however the drawback is that the URLLC replication is either done for all traffic or no traffic for a given application. However, capacity utilization is a key point for supporting demanding applications and services such as URLLC applications and XR services. Currently replication mechanisms are mostly AF controlled with no control available within 3GPP system for operators or apply only between 3GPP /N3GPP (as part of R18 ATSSS). SA1 has a study item (DualSteer) that requires steering, switching and splitting to be specified between two 3GPP accesses.

4	Objective
The following aspects will be studied:
WT#1. Time Synchronization optimizations:
WT#1.1. Access Stratum based time synchronization enhancements considering AF requested time synchronization coverage area and/or subscribed time synchronization coverage area for UEs in RRC_IDLE and RRC_INACTIVE.
WT#1.2. Impact on connected mode mobility due to time synchronization service.
WT#1.3. UE reporting internal inaccuracies for time synchronization service to be fulfilled.
WT#2. Mechanisms to support traffic with stringent latency, reliability or redundancy requirements in an optimized manner with network control:​
WT#2.1. 3GPP system-controlled replication procedure
· Replication and elimination performed within 3GPP system for a single registration, two different PDU Sessions for a single UE.​
· Replication and elimination performed within 3GPP system for two different PDU Sessions, one per UE, assuming UE is independently registered.​
· Ability to trigger replication is within the 3GPP system, protocol aspects to replicate/eliminate.​
WT#2.2. Selective duplication rules of low latency traffic over multiple redundant paths
· Enabling additional granularity (depending on app. characteristics) for duplication of traffic across 3GPP access (e.g. for UPF, RAN).​
WT#2.3. Multi-UE URSP rules to influence devices with two UE(s) for establishing one or two PDU Sessions for a certain application. In addition, provide rules to influence Multi-UE device for steering, switching and splitting the traffic.
WT#2.4. Extended capability exposure framework to allow Application Function to discover, request or influence selective duplication, 5GS reliability and redundancy functionality.
TU estimates and dependencies

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


	WT#1
	
	
	
	WT#1 is self-contained

	WT#1.1
	0.5
	0.5
	Yes
	

	WT#2
	
	
	
	WT#2 is self-contained

	WT#2.1
	2
	2
	No
	

	WT#2.2
	0.5
	0.5
	May be
	

	WT#2.3
	1
	1
	No
	

	WT#2.4
	0.5
	0.5
	No
	



Total TU estimates for the study phase: 4.5
Total TU estimates for the normative phase: 4.5
Total TU estimates: 4.5 + 4.5 = 9

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

	Internal TR
	TR 23.xxx
	Study on 5GS TRS URLLC enh
	SA#103 (March 2024)
	SA#104 
(June 2024)

	Devaki Chandramouli, Nokia



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

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

	
	
	
	



6	Work item Rapporteur(s)
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

	Nokia

	Nokia Shanghai Bell

	

	

	

	

	

	

	

	

	




	
	
	



