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Introduction
In RAN2#123bis meeting, RAN2 made the following agreements:
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”
This document discusses remaining stage-3 issues for WI completion of Rel-18 URLLC.
Discussion
In RAN2#123bis meeting, RAN2 agreed that Event ID is included in DLInformationTransfer. However, whether this Event ID can be optionally present is still an open issue with the following Editor’s Note:
	EN: FFS whether eventID is always included or optionally given independently of clockQualityDetails, and if/how this impact field description. FFS if storing/replacing gNB ID should also be added.


In our view, it should be mandatory present when clock quality detail is provided in RRC_CONNECTED. The reason why it needs to be signalled in DLInformationTransfer is to avoid the boundary problem shown in Figure 1. More specifically, in case that Event ID is changed (at T2 in Figure 1) around the state transition to RRC_IDLE/INACTIVE (at T1 in Figure 1), the UE’s first received Event ID (received at T3) may not be linked to UE’s stored clock quality information received in RRC_CONNECTED. But, the UE does not know if the Event ID is changed, so UE does not have any action. This is not the intended UE behaviour. Since the gNB does not know the synchronization status in the future, the issue cannot be resolved without Event ID in DLInformationTransfer.
[bookmark: _GoBack]If the UE received the clock quality detail in the past and has received updated one, Event ID may be optionally present Need M from only one UE perspective. However, other UEs in RRC_IDLE/INACTIVE needs to receive changed Event ID. Thus, it is desirable and natural to always include it. 
Proposal 1. eventID is always included in DLInformationTransfer-v18xy.


Figure 1. Boundary problem of relying on SIB9 reception without dedicated signalling


Figure 2. Scenario of the first received Event ID
When the cell starts to use the URLLC feature, Event ID is not stored but the UE does not have the clock quality information for the cell as shown in Figure 2. A similar case happens when UE has just moved to the URLLC supporting cell from non-supporting cell within the same gNB area. In this case, the UE has to notify upper layers (i.e. application) that the gNB provides the clock quality. Then, the upper layer initiates the RRC state transition to RRC_CONNECTED to receive the clock quality detail.
Proposal 2. Upon receiving SIB9 with eventID, if VarEventID does not have an entry with a storedEventID value, the UE shall notify to the upper layers.


Figure 3. Scenario of unavailable Event ID
The opposite case shown in Figure 3 is more important. When the cell suddenly stops broadcasting its Event ID, it means that the gNB does not use the URLLC feature any more. UE cannot maintain the sophisticated synchronization from the gNB. Similar to typical Event ID change, the application layer has to know this and try to find out another clock source for the URLLC service. Thus, it would be desirable to notify to the upper layer.
Proposal 3. When the SIB9 stops broadcasting eventID, the UE shall notify to the upper layers.
If the Event ID is absent in SIB9, the stored eventID is not valid any more. A problematic case is that the stored eventID is used later (e.g. next month or next year, etc) to compare the newly received event ID. It may make erroneous UE behaviour. Thus, it would be better to discard the stored event ID when it is not used any more.
Proposal 4. When the SIB9 stops broadcasting eventID, the UE shall discard VarEventID.
The next issue is the definition of the clock accuracy. According to the framework of reference time delivery, the total clock accuracy may be determined by the following three components:
a) Time uncertainty: Accuracy of “time” indicated in ReferenceTimeInfo
b) PDC error: Quantization error of propagation delay compensation (PDC)
c) Refresh error: Error due to UE mobility and refresh of clock quality information. It is not known to UE.
It is not clear if the definition of clock accuracy includes all those components. Clock accuracy was introduced by SA2 but they did not discuss about this detail. Since all those error components are related to RAN2, RAN2 needs to decide the definition. In our view, since uncertainty is already supported in ReferenceTimeInfo, the clock accuracy can give more detailed information to UEs. Thus, it is better to cover all three error components. 
Proposal 5. clockAccuracy is the total accuracy including all three error components a) time uncertainty, b) PDC error and c) refresh error.

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. eventID is always included in DLInformationTransfer-v18xy.
Proposal 2. Upon receiving SIB9 with eventID, if VarEventID does not have an entry with a storedEventID value, the UE shall notify to the upper layers.
Proposal 3. When the SIB9 stops broadcasting eventID, the UE shall notify to the upper layers.
Proposal 4. When the SIB9 stops broadcasting eventID, the UE shall discard VarEventID.
Proposal 5. clockAccuracy is the total accuracy including all three error components a) time uncertainty, b) PDC error and c) refresh error. 
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