	
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]3GPP TSG-RAN WG2#124 Meeting	R2-2311811
Chicago, USA, November 13rd – 17th, 2023                         
                           
Agenda item:			7.23.2
Source:	vivo
Title:	Remaining issues for Timing Synchronization Status and reporting 
Document for:		Discussion and Decision
1 Introduction
RAN2 has come to the following agreements on Timing Synchronization Status (TSS) and reporting [1]:
RAN2#123bis meeting 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.  gNB ID length is mandatory if the gNB uses this feature.    No new signalling 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 enabled 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”
Based on the current progress, we further investigate how UE is aware of TSS change.
2 Discussion
To well capture the above agreements, the running 38331 CR on UE behavior upon the reception of EventID is as follow.
	[bookmark: _Toc60776727][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:
[bookmark: _Hlk149557792]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:
[bookmark: _Hlk149570293]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 have changed;
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.


According to the current description, we invsetigate two remaining issues.
· Procedures to compare gNB ID and Event ID
In regard to the highlight part, it is suggested that, when receiving eventID in SIB9, UE firstly compares event ID if there is a value of storedEventID. The difference in event ID straightforwardly indicates the timing synchronization status has changed. Subsequently, if event ID in SIB9 is same as the one and in storage, UE further compares storedEventID and gNB ID calculated from fields in SIB1.
We would primarily argue that, the value of event ID may not compatible across gNB. That is, even if there is difference between two event ID belonging two separate gNB, the timing synchronization Status may not be same indeed. Moreover, the past agreements also gave hints about:
	Agreement in RAN2#121bis meeting
RAN2 to confirm that there is no need to support “group of cells across gNBs” for scope of the report ID.  The scenario, as per RAN3 will be supported - different cells within gNB that are served by different DUs and different clock quality is possible.
Agreement in RAN2#122 meeting
Event ID is optional.  Under the same gNB, UE considers the change of timing synchronization if event ID field from SIB9 is different.   FFS if gNB always broadcasts event ID.


Apart from that, ignorance of gNB ID also causes overlook on timing synchronization status change. For instance, Figure 1 illustrates a scenario that UE moves under coverage of two gNBs.


Figure 1 UE moving trail between gNB1 and gNB2 with different TSS
The precondition is that, the local maintaining variables, storedEventID = 1 and storedGnbID = gNB1 ID at T0. When moving from gNB1 to gNB2, UE considers that Timing synchronization Status changes in view that the value of receiving event ID in SIB9 is 2, which is different from that in the stored variable. It doesn’t take any follow-on operations according to the current Spec, leading that the value of storedGnbID still equals to gNB1 ID when UE stays at gNB2 from T1 to T2. Subsequently, UE moves from gNB2 back to gNB1, where the event ID is changed at T3. UE observes the value of event ID obtained from SIB9 is still 2, same as the one stored locally. UE further refers to SIB1 to obtain gNB ID, and compares it to the one in VarGnbID. Owing to no update of gNB ID under the coverage gNB2, UE finds there is no difference in gNB ID as well, and it finally decides no Timing Synchronization Status Change. Actually, from T2 to T3, it just moves into another gNB with an event ID possibly meaning another Status of Timing Synchronization, which it should have considered that there is a change in Timing Synchronization Status.
Observation: No update of gNB ID may lead to an overlook of timing synchronization status change when moving back to the gNB with the latest stored gNB ID, on condition that the storedEventID value is same as the eventID value received within SIB9.
Based on the above analysis, to avoid the above worst-case scenario, UE always needs to obtain gNB ID from SIB1 in order to testify event ID comparison scheme is valid within a gNB. In this sense, to firstly read and compare gNB ID after the reception of event ID, it could avoid UE from unnecessarily comparing event ID once finding that gNB ID changes. On the contrary, if UE firstly compares event ID, it anyway has to secondly read and compare gNB ID to ensure the event ID is valid within the same gNB, even there is a difference in event ID.
Proposal 1: The modelling on determination of Timing Synchronization Status Change follows the procedure that: upon the reception of eventID in SIB9, UE should firstly obtain and compare gNB identity; then compare Event ID if the storedGnbID value is same as the gNB identity value received within SIB1.
In summary, the appropriate modelling on the determination of timing synchronization change should be as illustrated in Annex.
Proposal 2: RAN2 to adopt the text proposal for TS 38.331 as attached in Annex.
· Consideration of backward compatibility
If UE finds there is no eventID value received within SIB9, it would not enter the procedure to check TSS change, since there will be no Clock Quality Information to provide in the current gNB. In this understanding, if the NAS layer of UE still requests the AS layer to monitoring timing synchronization status when no event ID is obtained, it is worth mentioning that what will be provided to the NAS layer and the corresponding UE behavior.
From our perspective, the loss of timing synchronization should also be informed from the AS layer to the NAS layer. Besides, in order to avoid other mal-function, UE should flush VarEventID and VarGnbID when there is no event ID provided in SIB9. That is, it is reasonable for UE to return to the initial state in terms of observing timing synchronization status.
Proposal 3: The AS layer of UE notifies the NAS layer when moving into a TRS-disabled gNB, i.e., upon receiving SIB9 without EventID. FFS on the exact information.
Proposal 4: UE flushes the VarEventID and VarGnbID upon receiving SIB9 without EventID.
3 Conclusion
We make the following observations and proposals based on the above discussion,
· Procedures to compare gNB ID and Event ID
Observation: No update of gNB ID may lead to an overlook of timing synchronization status change when moving back to the gNB with the latest stored gNB ID, on condition that the storedEventID value is same as the eventID value received within SIB9.
Proposal 1: The modelling on determination of Timing Synchronization Status Change follows the procedure that: upon the reception of eventID in SIB9, UE should firstly obtain and compare gNB identity; then compare Event ID if the storedGnbID value is same as the gNB identity value received within SIB1.
Proposal 2: RAN2 to adopt the text proposal for TS 38.331 as attached in Annex.
· Consideration of backward compatibility
Proposal 3: The AS layer of UE notifies the NAS layer when moving into a TRS-disabled gNB, i.e., upon receiving SIB9 without EventID. FFS on the exact information.
Proposal 4: UE flushes the VarEventID and VarGnbID upon receiving SIB9 without EventID.
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Annex
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 the VarGnbID has an entry with a storedGnbID value:
2>	if the storedGnbID value within VarGnbID is different from the gNB identity value received within SIB1:
3>	consider that the content of clockQualityDetailsLevel may have changed;
3>	notify upper layers that clockQualityDetailsLevel may have changed;
3>	replace the storedGnbID value within VarGnbID with the gNB identity value received within SIB1;
3>	replace the storedEventID value within VarEventID with the eventID value received within SIB9;
2>	else:
3>	if VarEventID has an entry with a storedEventID value:
4>	if the storedEventID value within VarEventID is different from the eventID value received within SIB9:
5>	consider that the content of clockQualityDetailsLevel may have changed;
5>	notify upper layers that clockQualityDetailsLevel may have changed;
5>	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;
2>	add a new entry of storedGnbID within the VarGnbID with a value set as the one of VarGnbID value received within SIB1.
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