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3GPP™ Work Item Description
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See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Study on enhancement of Timing Resiliency, TSC&URLLC, and LAN	
 
Acronym: FS_eTRS_URLLC_LAN	

Unique identifier:	
{A number to be provided by MCC at the plenary} 
Potential target Release:	Rel-19

1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	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*



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)

	
	
	
	



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)



Dependency on non-3GPP (draft) specification:
None
3	Justification
Time Resilience related:
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. 

[bookmark: _GoBack]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.

Besides, cooperation between multiple mobile robots/AGVs is commonly needed in industry environment. In order to support the time synchronization service for one or more multiple ad-hoc cooperative groups, the 5GS needs to support the management of the establishment/update of the ad-hoc cooperative groups and its grand master clock.

URLLC related:
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, the current replication mechanism assumes that application layer protocols are used to control the traffic over multiple user plane paths for high reliability, with no control available within 3GPP system for operators.

Besides, capacity utilization is a key point for supporting demanding applications and services such as URLLC applications and XR services. ). But currently the network can only support limited terminals (due to URLLC devices requiring more recourse). It is noticed 5GS has transferred many unnecessary bits: For example, Ethernet has a minimum frame size of 64 Bytes, comprising an 18-Byte header and a payload of 46 Bytes. The application-layer packet payload of industrial applications is usually small, e.g. 20 Bytes. There are lots of duplicated packets in the industry scenario, the content (except the sequence number) in the payload of the packets does not change (unless there is a status update, such as an alarm).

UE-UE communication is widely used in industry scenario. However some features, e.g. BAT adjustment, Survival Time, cannot be used in UE-UE communication. For BAT adjustment in the UE2UE scenario, if the RANs provides the feedback (e.g. BAT offset) independently, the gap between the two RANs may not be synchronized, and the adjustment cannot be performed correctly. For Survival Time in the UE2UE scenario, it is unclear how the RAN nodes coordinate the packet loss, especially the packet is lost in the second air interface.
GMEC related:
The connections between different sites and private/public clouds can be controlled via e.g. SD-WAN or E/IP-VPN technologies in campus network deployment, there is a need to support 5G VN integration with legacy LAN network in scenarios like bank branches, chain stores, factory areas, enterprise campuses, and electric grids etc.. 
This corresponds to the leftover SA1 requirement in TS22.261, clause 6.24: The Ethernet transport service shall support the transport of Ethernet frames between a UE that an Ethernet device is connected to and an Ethernet network in DN (Data Network).

In addition to the ongoing GMEC study for configured connectivity between UPFs in GMEC work for cross SMF 5G VN group communication in Rel-18, continue resolving the existing challenges to enable support for dynamic routing among multiple SMF domains is required.

Further QoS monitoring enhancements is needed to enlarge the functionalities of QoS monitoring (includes features, additional monitored parameters) and provision of 5G communication services end-to-end within 5GS is required: Request, modification, and release of communication services must not be contingent on knowledge of internal 5G system parameters/architecture/setup.

4	Objective
Following are the objectives for this study:

WT-1: Time Synchronization enhancements
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    How to support time synchronization service for ad-hoc cooperative group and service assurance for high accuracy time synchronization service.

NOTE: This WT does not consider Clock synchronization to a group of UEs via ProSe direct/indirect communication.
  

WT-2: General URLLC enhancements
WT-2.1 Support for 3GPP system-controlled replication for both Ethernet and IP type PDU Sessions.
· 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.​
· Extended capability exposure framework to allow Application Function to discover, request or influence selective duplication, 5GS reliability and redundancy functionality.
WT 2.2 Support for avoid transferring unnecessary payloads to improve efficiency of transmission capacity.
WT 2.3 Void
WT 2.4 Support BAT adjustment and survival time in UE-to-UE scenario.

WT-3: Void

WT-4: Generic group management, exposure and communication enhancements
WT-4.1: How to support integration of 5G VN and legacy LAN (including Ethernet LAN or L3 sub-network, either on UE side or DN side)
· Integration architecture to support cross-site tunnel (between UPFs, between UPF and router in local DC) establishment and release, QoS provisioning and monitoring for cross-site tunnel, intelligent traffic steering on cross-site tunnel, exposure for reporting and configuration mapping.
· Management of the DN side devices and the UE side devices as 5G VN group members in order to enable the 5GC be aware of the existing of the devices in the legacy LAN so to control the traffic routing for such devices in the group communication
WT-4.2 How to enable support for dynamic routing among multiple SMF domains.
WT-4.3 Void.
WT-4.4 Void.
WT-4.5 Enhancements for QoS Monitoring, including
· Provision of 5G communication services end-to-end within 5GS.
· Further QoS monitoring enhancements (functionalities, additional parameters).
TU estimates and dependencies

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


	WT#1
	2.5
	1.5
	Maybe
	WT#1 is self-contained


	WT#1.1
	1
	0.5
	
	

	WT#1.2
	0.5
	0.5
	
	

	WT#1.3
	1
	0.5
	
	

	WT#2
	2.5
	2
	Maybe
	WT#2 is self-contained

	WT#2.1
	1
	1
	
	

	WT#2.2
	1
	0.5
	
	

	WT#2.4
	0.5
	0.5
	
	

	WT#4
	2
	2
	No
	WT#3 is self-contained

	WT#4.1
	1
	1
	
	

	WT#4.2
	0.5
	0.5
	
	

	WT#4.5
	0.5
	0.5
	
	


Total TU estimates for the study phase: 7
Total TU estimates for the normative phase: 5.5
Total TU estimates: 7 + 5.5 = 12.5

5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	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
	23.abc
	Study on enhancement of Timing Resiliency, TSC&URLLC, and LAN
	SA#101
Sep
2023(TBD)
	SA#104
June
2024(TBD)
	 

	
	
	
	
	
	



{Note 1:	Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
{Note 2:	The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".}

	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)
 

7	Work item leadership
SA2

8	Aspects that involve other WGs
Security aspects are considered by SA3.
RAN aspects are considered by RAN WGs.

9	Supporting Individual Members
 
	Supporting IM name

	Huawei

	HiSilicon

	Nokia?

	Nokia Shanghai Bell?

	Ericsson?

	Samsung?

	CATT?

	Xiaomi?

	ZTE?

	China Unicom?

	China Mobile?

	Siemens?

	Deutsche Telekom?

	NOVAMINT?

	Dish?
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