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1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	x
	x
	X
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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
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

	910039
	5G Timing Resiliency System
	Stage 1 work item

	800007	Comment by QC_02: It is not clear which  part of cyberCAV is related.
	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:	Comment by QC_02: The only potential gap is that an AF cannot signal the requested PER explicitly to NEF/PCF but that seems to be an omission in Rel-17 since other QoS parameters can be explicitly signaled by the AF. This omission can be fixed in Rel-17 with a CAT F CR.	Comment by Editor: Interesting remark as reliability for exposure was proposed for Rel-17 as part of KI#3 as some companies including QCOM raised objections to including it then thus I don’t understand how this CAT F CR  for Rel-17 is a valid argument – if it is proposed as a CAT F CR to Rel-17, I assume the comment will be that this is not a fix rather new functionality – in any case, it is not just about PER
· 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.	Comment by QC_02: Redundancy mechanisms like FRER are already end-to-end and can be supported based on 3GPP Rel-16. Please clarify what is missing.	Comment by Editor: We have support for 5GS unaware FRER support in Rel-16 but if 5GS is the last point of the bridge, then 5GS needs to support FRER itself as well i.e. replication and elimination functionality depending on whether it is the first node or the last node. With Rel-16 approach, 5GS cannot act as either first or last node, rather it can only be in the middle node of the ring topology – Furthermore, this is not just UPF internal functionality rather it needs to be supported by both end points of the bridge namely UPF and UE – duplication and elimination needed for FRER aware 5GS.
 also for survival time, we need the ability to provide improved reliability for the packets that must be delivered (i.e. if the previous packets were dropped) => additional justification also stated in HUA discussion paper on URLLC aspects submitted to SA2#145E.

	Comment by QC_03: (1) can be solved from product perspective. To standardize this there should be a service requirement.	Comment by QC_03: This is lacking actual justification
43) 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:
WT#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.	Comment by QC_02: Monitoring network time source failures and mitigation of network time synchronization issues for 5GS network functions incl. NG-RAN nodes are not in scope of SA2 but are an OAM task.	Comment by Editor: Nokia: You are proposing a specific conclusion even before any study in 3GPP. The study itself can consider different solution options including OAM based (also we can coordinate with other WGs during the study or based on conclusion of the study) but removing it at this time is not acceptable IMHO. I believe it is 31 supporting companies versus one company assuming that this shall not be studied in 3GPP.  As stated in section 8, we will have coordination with other WGs – RAN3/SA5. I believe QCOM hasn’t submitted any proposal in RAN3 or SA5 to trigger the work thus this is effectively removing resiliency detection and mitigation action from Rel-18! 
Also if the AF requests time sync in a specific coverage area, then let us say that the time source fails, unless we have the ability to provide this information, how will consistent time sync (back-up), mitigation action be supported in the coverage area? Even for WT#1.2, consistent mitigation action in the given coverage area is needed.	Comment by QC_02: We are not proposing a solution. We are clarifying that OAM aspects are in scope of SA5.
WT#1.1. Study how to report 5GS network timing synchronization status  (divergence from UTC and 5GS network timing source degradation) to UEs and 3rd party applications (AFs)holdover capabilities within 5GS entities (i.e., system entities involved in time distribution or timestamping like UPF/NW-TT, gNB, UE/DS-TT);:	Comment by Editor: Nokia: I believe we should be differentiating time source failure versus time sync error that can happen even time source is functioning perfectly. 
- Study how RAN and 5GC learn about network 5GS timing synchronization status to be able to inform UEs and AFs.
- Study if additional information needs to be provided to UEs and AFs to inform about 5GS timing synchronization status.
[bookmark: _Hlk85481374]WT#1.2. Study how to enable AFs to request time synchronization service in a specific 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 and how to enforce the coverage area., time interval). 
WT#1.3. Study how to control 5G timing service based on subscription 
WT#1.4: Study how to enable 5GC to determine if Rel-17 delay compensation is supported by UEs and RAN 
NOTE: 	Configuration and operation of the synchronization network and mitigation actions when time source fails or degrades is assumed to be outside the scope of 3GPP, since there are protocols, techniques and practices already specified by other standardization bodies.

WT2. Study if any exposure enhancements to 5GS are needed for AF to request redundancy within the 3GPP network:	Comment by QC_02: It is not clear what is missing to enable this WT: PDCP duplication and redundant N3/N9 transmissions can for example be activated based on the 5QI that is selected by the PCF based on the QoS request by the AF. 

One potential gap is that an AF cannot signal the requested PER explicitly to NEF/PCF but that seems to be an omission in Rel-17 since other QoS parameters can be explicitly signaled by the AF. This omission can be fixed in Rel-17 with a CAT F CR.	Comment by Editor: Please refer 5G-ACIA LS:
The 5G exposure reference point En must support the provisioning of:
on-demand UE-to-UE and UE-to-data-network connections with defined quality of service (QoS), e.g. minimum service bit rate, minimum communication service reliability, maximum end-to-end latency, etc. 

First off, adding PER wouldn’t be considered as a CAT F CR for Rel-17 I believe (we had discussed reliability as part of KI#3 during Rel-17 but this was not agreeable as companies including QCOM couldn’t agree to it then); Second, it is not just about PER rather it is also the ability for AF to request for redundancy method which triggers the 5GS activate redundancy procedure that has already been specified. Potential options for AF to request different options as follows e.g.:
 partially redundant UP paths (= PDCP duplication only), fully redundant UP paths with geographic isolation (two PDU Sessions), fully redundant CP and UP paths with geographic isolation (with default being single UP path). 

Level of reliability achieved or achievable depends on the level of redundancy offered within the network.
As noted, this is stated also in 5G-ACIA LS as they need the ability for the application to request certain reliability criteria.	Comment by QC_03: There is no requirement that an AF needs to be able to request redundancy mechanisms. We can generalize the WT as we proposed.
WT2.1 Study how to Ability forenable an AF to request a reliability target and how influence the use of redundancy mechanisms within the 3GPP network, such as 5GS can configure PDCP duplication or redundant transmission on N3/N9 (i.e. in addition to QoS) for a given applicationbased on the provided reliabiltiy target. 
WT3. Study the procedures needed to establish redundant end to end paths via the 3GPP network with endhosts that may be outside the 3GPP network:	Comment by QC_02: This work task is not clear to us, please clarify the gap that is expected to be addressed.	Comment by Editor: We have support for 5GS unaware FRER support in Rel-16 but if 5GS is the last point of the bridge, then 5GS needs to support FRER itself as well i.e. replication and elimination functionality depending on whether it is the first node or the last node. With Rel-16 approach, 5GS cannot act as either first or last node, rather it can only be in the middle node of the ring topology – also for survival time, we need the ability to provide improved reliability for the packets that must be delivered (i.e. if the previous packets were dropped) => this was stated also in HUA discussion paper.	Comment by QC_03: THe FRER aspects can be solved by products. There is no SA1 requirement on support of FRER as a service.
WT3.1 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.
WT4. Support for low latency and low jitter. :
WT4.1 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;
Editor’s note: whether other low-latency, low-jitter transport systems is within scope of WT4.1 is FFS.	Comment by QC_03: What does it mean to have an EN in the WID? How is this procedurally going to work?
WT4.2 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. 	Comment by QC_02: How is SA2 expected to evaluate the performance improvements and even more so "costs"?	Comment by Editor: I believe it refers to “cost/complexity versus benefit” kind of analysis. 
TU estimates and dependencies

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


	WT#1
	24	Comment by QC_02: 2 TUs is unrealistically low given that first a key issue needs to be agreed, solutions for various aspects need to be sought and conclusion needs to be reached	Comment by Editor: Need to agree KI, discuss various solutions and conclude on a specific solution is common for all SIDs and study as such. Argument specific to this is unclear honestly – In fact, there is no external dependency here – 3 TU(s)
	Comment by QC_03: Yes, and for all the SIds this needs to be considered it we want the TUs to reflect reality. If we also need to study support of PDC by UE and RAN, as you suggested, then we definitely need 4 TUs. If you disagree, pleae feel free to reduce the scope of the WT.
	2
	Yes
	WT#1 is self-contained


	WT#2
	2
	1.5
	No
	WT#2 is self-contained

	WT#3	Comment by QC_02: This may need to be updated once the scope of WT3 is clearer (please see our comments above).
	2
	1.5
	Yes
	WT#3 is self-contained

	WT#4
	23	Comment by QC_02: 3 TUs is unrealistically low if we need to also look into optical transport specifics as targetted by the modification proposed by DoCoMo for WT4. Well DCM modification is not to study optical transport in 3GPP but rather to define a generic solution that works not just for TSN transport but for any non-TSN transport as well. So I don’t understand why that really changes the TU as such. 	Comment by QC_03: Because to be able to come up with a geenric solution the group needs to still study what the optical transport network would need in terms of parameters. We cannot extend the scope of WTs and at the same time ignore that this will take more time.
	2
	Yes
	WT#4 is self-contained



Total TU estimates for the study phase: 89
Total TU estimates for the normative phase: 75.5
Total TU estimates: 8 9 + 7 5.5 = 1514.5
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
	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 

	
	
	
	
	
	




	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, 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

	Verizon

	AT&T

	Sennheiser

	Huawei

	HiSilicon

	Matrixx

	ZTE

	China Unicom

	Vivo

	NTT Docomo

	ETRI

	Xiaomi

	Orange

	China Mobile

	Tencent

	T-Mobile USA

	Interdigital

	Samsung

	CATT

	Deutsche Telekom

	KDDI

	Ericsson

	Denso

	BMWi

	SK Telecom

	Oracle

	CBN

	Broadcom

	LG Electronics

	NICT

	Bell Canada



