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1	Introduction
[bookmark: _Ref178064866]In TSG RAN #99 it was decided on a new Work Item with the name of New WID on NR Timing Resiliency and URLLC enhancements (RP-230754). This WI is related to the outcome of the SA2 study on architectural enhancements for supporting 5G Timing Resiliency and URLLC for 5G system (captured in TR 23.700-25).
The parts in the WID relating to Timing Resiliency that concerns RAN2 is the following:
1. 5GS network timing synchronization status and reporting 
a. gNB delivering 5G Clock quality information to the UE in RRC_CONNECTED state, based on the clock quality reporting control information and gNB capability. 
Note 1: 	Details of the 5G clock quality information will be decided by RAN3.
b. UE in RRC_IDLE and RRC_INACTIVE state determining that the 5G Clock quality information has changed via information received in the broadcast signalling. 
This paper will go through these points and give an overview of the situation to base further discussions on. 
2	Discussion 
[bookmark: _Ref189046994]2.1	Delivery of 5G Clock quality information
SA2 has concluded that when UE is in RRC_CONNECTED state it should be able to receive clock quality information. The clock quality should be delivered through a RRC dedicated message. The clock quality information can contain different information:
-	Clock quality metrics reflecting RANs current timing synchronization status, which could include: clock accuracy, PTP clockClass, traceability to UTC, frequency stability, time source, synchronization state.
-	Clock quality detail level which provides an acceptable indication to the UE if the RAN's timing synchronization status matches the acceptance criteria received from AMF.
Observation 1 [bookmark: _Toc131689660]RAN need to be able to signal to the UE through RRC the clock quality information which can consist of either clock quality metrics or clock detail level.
Proposal 1 [bookmark: _Toc131689663]RAN2 should introduce dedicated RRC signalling for delivery of clock quality metrics to the UE.

2.2	Determining that 5G Clock quality information has changed
SA2 concluded that SIB broadcast information should be used to inform the UE that clock quality information has changed when UE is in RRC_IDLE or RRC_INACTIVE. This information should help the UE to determine that the timing synchronization status of the cell that UE is camping on has changed or that the new cell that UE camping on after reselection is has different timing synchronization status than the cell the UE was previously camping on.
The information broadcasted should be in SIB9 and including a reference report ID which the UEs read to determine if there is new clock information available. The UE will compare the reference report ID it has locally stored to the one broadcasted and determine if it is different. 
SA2 thinks the report ID can consist of a report ID and an Event ID and that the scope may identify a group of cells within a single gNB or a group of cell across gNBs. However, RAN3 has answered that only a group of cells within a gNB should be supported; ‘RAN3 does not see a need to support “group of cells across gNBs” in Release 18’ (R3-230811) and that an Event ID is enough to support this scope.
Observation 2 [bookmark: _Toc131689661]RAN should signal an Event ID in SIB9 that informs the UE if clock quality information has changed.

SA2 also has concluded that UEs identifying that the clock quality information has changed should go to RRC_CONNECTED to retrieve the latest available clock quality information. However, this doesn’t need to be done immediately. The RAN may randomize the reconnecting to the network, i.e. spreading the UEs’ connection attempts in time domain, e.g. over the course of one minute. 
RAN2 has already answered to SA2 that this is already possible through tweaking existing functionality, i.e. the Unified Access Control (UAC) specified in RRC [1].
Observation 3 [bookmark: _Toc131689662]RAN may spread out the reconnection in the time domain of the UEs wanting to update the clock quality information e.g. through extension of existing UAC functionality.

Our understanding of the SA2 proposed solution is that a cell can broadcast an index that is associated with the current time information, i.e. the Event ID. If the UE moves around in the network and the UE ends up seeing an index for which the UE already has the time info, the UE can directly apply that stored time information rather than having to go to RRC_CONNECTED to acquire it.
Consider the example below in figure 1. The UE is in Cell A and gets some time information which the network has assigned to index 17. The UE then applies but also stores this information. If the UE later moves to cell C the UE sees that the time information with index 17 applies there too, there is no need for the UE to go to RRC_CONNECTED. If however, the UE would move to Cell B it would see that it should apply time information 5. But the UE has so far not received time information 5 and hence the UE would have to go to RRC_CONNECTED.
Cell A
Index = 17
Cell C
Index = 17
Cell B
Index = 5

Figure 1 example of UE moving between cells with different Event ID.

Proposal 2 [bookmark: _Toc131689664]RAN should introduce an Event ID broadcasted in SIB9. 
Proposal 3 [bookmark: _Toc131689665]RAN should update existing UAC functionality to support UEs reconnecting for clock quality information updates. 

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN need to be able to signal to the UE through RRC the clock quality information which can consist of either clock quality metrics or clock detail level.
Observation 2	RAN should signal an Event ID in SIB9 that informs the UE if clock quality information has changed.
Observation 3	RAN may spread out the reconnection in the time domain of the UEs wanting to update the clock quality information e.g. through extension of existing UAC functionality.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should introduce dedicated RRC signalling for delivery of clock quality metrics to the UE.
Proposal 2	RAN should introduce an Event ID broadcasted in SIB9.
Proposal 3	RAN should update existing UAC functionality to support UEs reconnecting for clock quality information updates.
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