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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]
Agreements
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.
2. Differentiation of access attempt cause is not needed for the purpose of obtaining Clock Quality Information.
3. gNB ID as derived from Global Cell ID and gNB ID length in SIB1 will be referred to in the procedure.  gBN ID length is mandatory if the gNB uses this feature.    No new signaling will be introduced.   
4. Explicitly capture the NAS and AS interactions for storing the event ID and the clock information and triggering of the reconnection based on the NAS configuration of whether the feature is enable and whether reconnection is needed
5. Event ID with a range of 64 values is sufficient to notify change of clock quality information status updates.  [put it in bracket]
6. Change the IE name “AcceptanceCriteria” to “ClockQualityAcceptanceStatus”

Determining a change in clock quality
The current running CR captures the UE tracking of clock updates as follows
	[bookmark: _Toc146780676]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 perform the related actions if requested by upper layers:
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 may have changed;
3>	notify upper layers that clockQualityDetailsLevel may have changed;
3>	replace the storedEventID value within VarEventID with the eventID value received within SIB9;
2>	else:
3>	if the VarGnbID has an entry with a storedGnbID value:
4> if the storedGnbID value within VarGnbID is different from the gNB identity value received within SIB1:
5>	consider that the content of clockQualityDetailsLevel may havechanged;
5>	notify upper layers that clockQualityDetailsLevel may have changed;
5>	replace the storedGnbID value within VarGnbID with the gNB identity value received within SIB1;
NOTE X:	The UE should calculate the value of the gNB identity as the value of gNB-ID-Length leftmost bits of the 36-bit long cellIdentity in the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.
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;
2>	add a new entry of storedGnbID within the VarGnbID with a value set as the one of VarGnbID value received within SIB1;
EN: FFS modeling of gNB identity and event-ID change determination sequence and if the UE must determine whether the node is changed first. I.e if the storedGnbID value within VarGnbID is different from the current gNB identity.



The FFS below captured below indicates there is still some ambiguity on the sequence of events of (event ID, gNB ID) sequence checking. 
Since the intervals whereby the UE is determining if a clock is updated is upon receiving SIB9, it makes sense for the UE to assume that the clock quality has changed and informs NAS upon detecting a change in event ID, no further checking of gNB ID is needed since the UE has already concluded the clock has changed. 
Observation 1: A change in event ID in SIB 9 is sufficient to determine a new clock quality report is available. 
Proposal 1: UE informs NAS of a clock quality change if it detects a change in Event ID in SIB9, no further checking of SIB1/gNB ID is needed.
When does the UE check of gNB ID?
RAN2 has agreed that a change in gNB ID can also trigger a clock quality update since the UE is assessing the tuple (event ID, gNB ID), thus the agreement means that the UE should track changes in gNB ID even if event ID is the same. This leaves some ambiguity about how and when the UE should exactly be checking for a gNB ID change. In our view, there is no way or reason to mandate any additional SIB1 reading for gNB ID. It is sufficient for the UE to read SIB1 when mandated by legacy (e.g., upon cell (re)selection/handover) and storing changes in gNB ID then. In this case, the UE does not know yet if this gNB supports the clock quality feature or not. The UE must wait to read SIB9, at which case even if the event ID is the same (essentially a collision between gNBs in allocating event IDs to clock quality updates), the UE should still inform NAS of a clock quality update.  
Observation 2: UE can detect and store a gNB ID update upon reading SIB1 (e.g., after cell (re)-selection). However, a change in gNB ID is not sufficient to determine a new clock quality report is available as the UE does not know if a gNB supports this feature until SIB9 is made available (if event ID is included). 
Proposal 2: No extra SIB1 checking is mandated at the UE, UE tracks gNB ID updates at regular SIB1 checks (e.g., after reselection or handover). When the UE detects a change in gNB ID it stores it (without flushing the old one). 
Proposal 3: After detecting and storing a new gNB ID, the UE waits until it receives SIB9 to apply one of those cases:
· Case 1: SIB9 does not contain event ID. At which case, the UE flushes the new gNB ID and keeps the old (gNB ID, event ID) stored. This is the case of a gNB supporting gNB ID but not the clock quality feature. 
· Case 2: SIB9 contains event ID. The UE informs NAS that a new clock quality report is available and stores the (new gNB ID, new event ID) details of the stored clock quality. 
· In this case the UE can flush the old (gNB ID, event ID) already stored since this is associated with the old clock quality report. 
· This logic applies even if event ID is the same since the UE has verified gNB ID is changed and the gNB supports clock quality distribution. 
INACTIVE UEs
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 4: 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: A change in event ID in SIB 9 is sufficient to determine a new clock quality report is available. 
Proposal 1: UE informs NAS of a clock quality change if it detects a change in Event ID in SIB9, no further checking of SIB1/gNB ID is needed.
Observation 2: UE can detect and store a gNB ID update upon reading SIB1 (e.g., after cell (re)-selection). However, a change in gNB ID is not sufficient to determine a new clock quality report is available as the UE does not know if a gNB supports this feature until SIB9 is made available (if event ID is included). 
Proposal 2: No extra SIB1 checking is mandated at the UE, UE tracks gNB ID updates at regular SIB1 checks (e.g., after reselection or handover). When the UE detects a change in gNB ID it stores it (without flushing the old one). 
Proposal 3: After detecting and storing a new gNB ID, the UE waits until it receives SIB9 to apply one of those cases:
· Case 1: SIB9 does not contain event ID. At which case, the UE flushes the new gNB ID and keeps the old (gNB ID, event ID) stored. This is the case of a gNB supporting gNB ID but not the clock quality feature. 
· Case 2: SIB9 contains event ID. The UE informs NAS that a new clock quality report is available and stores the (new gNB ID, new event ID) details of the stored clock quality. 
· In this case the UE can flush the old (gNB ID, event ID) already stored since this is associated with the old clock quality report. 
· This logic applies even if event ID is the same since the UE has verified gNB ID is changed and the gNB supports clock quality distribution. 
Proposal 4: 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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