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Introduction
In RAN2#123 meeting, RAN2 made the following agreements:
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
This document discusses remaining open issues of Rel-18 URLLC WI.
Discussion
It is assumed that RRC_CONNECTED UE periodically receives time information (i.e. ReferenceTimeInfo) and gNB can directly send clock quality information via DLInformationTransfer. Event ID is needed only if clock quality information cannot be signalled to UE. Also, Event ID may change in case that the clock quality for other UEs changed but the clock quality for that UE is the same. In this case, checking Event ID change is not only unnecessary but also confusing. 
Another consideration is that Rel-18 URLLC assumes that the clock quality information is per UE. It means that ReferenceTimeInfo (RTI) is signalled most likely in a unicast manner via DLInformationTransfer. Since the RTI of DLInformationTransfer is prioritized over that of SIB9, UE does not need to monitor SIB9 at all. 
In short, it is reasonable that only RRC_INACTIVE or RRC_IDLE UE needs to check SIB9 for change of Event ID.
Proposal 1: RRC_CONNECTED UE does not need to check SIB9 if EventID is changed.  
Change of Event ID means that at least one UE’s guaranteed clock quality is changed. Thus, Event ID needs to be linked to UE’s clock quality information signalled via DLInformationTransfer. It means that the UE needs to have at least a reference Event ID before it checks Event ID received in SIB9. A simple way is to signal Event ID together with other clock quality information via DLInformationTransfer. By using this stored Event ID, UE checks if the Event ID is changed in SIB9 when the UE transits to RRC_IDLE/INACTIVE. If the UE’s stored Event ID is different Event ID received in SIB9, the UE needs to indicate it to the upper layer.
One could argue that RRC_IDLE/INACTIVE UE may use the first received Event ID after the state transition, as the reference Event ID. However, it may have a 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. 
Proposal 2: Event ID is included in DLInformationTransfer. UE stores the received Event ID to check if it changes. 


Figure 1. Boundary problem of relying on SIB9 reception without dedicated signalling
The current RRC running CR did not capture the case of gNB ID change, due to some potential issues. However, we see that in case that gNB-ID-Length is signalled to UE, UE will implicitly know if gNB is changed. If gNB is changed, then the UE has to notify to the upper layer. If gNB-ID-Length is not signalled to UE, then UE has no idea so UE has to notify the upper layer whenever the cell is changed. 
Proposal 3: RRC specification captures the expected UE behaviour when gNB ID is changed.
Proposal 4: If gNB-ID-Length is not signalled to UE, UE always notifies the upper layer.
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: RRC_CONNECTED UE does not need to check SIB9 if EventID is changed.  
Proposal 2: Event ID is included in DLInformationTransfer. UE stores the received Event ID to check if it changes. 
Proposal 3: RRC specification captures the expected UE behaviour when gNB ID is changed.
Proposal 4: If gNB-ID-Length is not signalled to UE, UE always notifies the upper layer.
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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