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Introduction
 In this contribution we discuss the 5GS network timing synchronization status and reporting relating to the new Timing Resiliency and URLLC Enh WI introduced in [1] as follows: 
	1.	5GS network timing synchronization status and reporting [RAN3, RAN2]:
a.	AMF providing clock quality reporting control information per-UE to the gNB. [RAN3]
b.	gNB delivering 5G Clock quality information to the UE in RRC_CONNECTED state, based on the clock quality reporting control information and gNB capability. [RAN2, RAN3]
Note 1: 	Details of the 5G clock quality information will be decided by RAN3.
c.	UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information has changed via information received in the broadcast signalling. [RAN2]
d.	gNB reporting node-level RAN timing synchronization status information towards the AMF, based on RAN timing synchronization status reporting configuration and gNB capability. [RAN3]


RAN2 has discussed this item in RAN2 #123 with the following agreements [2]
Agreement
1 Confirm in RAN2 that no AS capability is needed for the UE to support clock quality information mechanisms.
2 Confirm the gNB is always broadcasting Event ID in SIB9 if it supports the feature.  Send LS to SA2 to information.   
3 DLInformationTransfer message is extended to include clock quality information reporting towards the UE (i.e., clock quality metrics or clock quality indication).  FFS if event ID is included to be discussed in email discussion for 331

A running CR has been discussed for 38.331 with the following proposals [3] 
	Proposal 1: event ID is included in the DLInformationTransfer message. The UE maintains an updated variable of the eventID coupled with the associated Clock Quality Information in DLInformationTransfer.
Proposal 2: Differentiation of access attempt cause is not needed for the purpose of obtaining Clock Quality Information.



The email rapporteur has also identified the following open issues:
	· gNB ID: I have left this for FFS to resolve as the gNB ID itself is not explicitly visible to the UE in RRC (while length is in gNB-ID-Length). One way is to regard this as handled through legacy in that if the UE changes gNB, the Clock Quality Information/eventID is “anyway” considered changed. How/if to specify this needs some more thought, and if to be specified using the current variable or not -  and if the gNB ID then is populated when reading SIB1 (e.g. based on presence of eventID in SIB9) or otherwise.
· CR assumes now in procedure that providing clockQualityDetailsLevel to upper layers is fine from NAS p.o.v. considering that the definition of the content is done in 23.501. Alternatively, we should explicitly provide the field contents to NAS.


 
Determining a change in clock quality
Given the current discussion in RAN2, there seems to be some ambiguity on whether the RAN2 following agreement can be realized:
	Confirm the AS layer of the UE determines if there a change of event ID and/or gNB ID. If there is a change, the AS layer notifies the change in the RAN timing synchronization status to NAS layer.


In particular, there is a question on whether the UE can indeed follow a change in (gNB ID, event ID) combination. This case seems relevant when the UE performs initial acquisition again and does not know whether the gNB the UE has camped on is the same one where it got its clock or when the UE performs multiple consecutive cell selection(s)/Handovers, and an ambiguity happens on whether the UE is camped on the same cell where the UE initially got the clock report. In Single cell reselections or handovers, the UE does not need explicit knowledge of gNB ID to know that the gNB has changed.
Observation 1: UE may need to know the gNB ID to assess if clock information has been updated in cases of initial acquisition or multiple consecutive cell reselection(s)/handovers(s).   
In our view, the gNB ID information is available to the UE by way gNB-ID-Length and NRCGI which are available in SIB1. UE can verify that the (gNB ID, event ID) tuple have been updated to notify NAS.
Proposal 1: RAN2 to confirm that AS informs NAS when (gNB ID, Event ID) is changed based on SIB9 information. This applies only to cells that include event ID in SIB9. 
Obtaining a Clock Quality for INACTIVE UE
In the last email discussion, we discussed what happens when the UE observes that a new clock quality is available with the following text proposal:
	[bookmark: _Toc60776727][bookmark: _Toc139044962]5.2.2.4.10	Actions upon reception of SIB9
Upon receiving SIB9 with referenceTimeInfo, the UE may perform the related actions except for the action of ignoring all further referenceTimeInfo received in SIB9 as specified in clause 5.7.1.3.
Upon receiving SIB9 with eventID the UE shall:
1>	if VarEventID has an entry with a storedEventID value:
2>	if the storedEventID value within VarEventID is different from the eventID value received within SIB9;
3>	consider that the content of clockQualityDetailsLevel has changed;
3> notify upper layers that clockQualityDetailsLevel has changed;
3> replace the storedEventID value within VarEventID with the eventID value received within SIB9;
1>	else:
2>	add a new entry of storedEventID within the VarEventID with a value set as the one of eventID value received within SIB9;
Editor’s Note: FFS if and how to use gNB ID as gNB ID is not currently visible to the UE in RRC.



In the current text, the UE AS always inform NAS of the clock quality change in line with earlier RAN2 agreements. Supposedly, it will be up to UE implementation (at NAS) to initiate an RRC resume to retrieve the clock report. Note that in 24.501 clause 5.3.1.4, it is possible for NAS to trigger RRC Resume based on clock quality change. 
	If the UE supporting the reconnection to the network due to RAN timing synchronization status change has been requested to reconnect to the network upon receiving an indication of a change in the RAN timing synchronization status (see subclauses 5.4.4.2, 5.5.1.2.4, and 5.5.1.3.4) and the UE receives an indication of a change in the RAN timing synchronization status, the UE in 5GMM-CONNECTED mode with RRC inactive indication shall request the lower layers to transition to RRC_CONNECTED state.


Thus, we think that RRC IDLE and RRC INACTIVE can both inform NAS of the clock change event, and in both cases, NAS can move AS into RRC CONNECTED to retrieve the clock report. 
Proposal 2: It is up to UE implementation at NAS to initiate an RRC Resume for an INACTIVE UE to obtain a clock report.  
Conclusion
Observation 1: UE may need to know the gNB ID to assess if clock information has been updated in cases of initial acquisition or multiple consecutive cell reselection(s)/handovers(s).   
Proposal 1: RAN2 to confirm that AS informs NAS when (gNB ID, Event ID) is changed based on SIB9 information. This applies only to cells that include event ID in SIB9. 
Proposal 2: It is up to UE implementation at NAS to initiate an RRC Resume for an INACTIVE UE to obtain a clock report.  
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