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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). The WID parts 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 given the current progress and provides input to base further discussions on. 
In RAN2#122, the following agreements were made: 
	Agreements
1. Update of event ID is informed to UE by normal SI modification procedure.
2. Confirm the AS layer of the UE determines if there a change of event ID and/or gNB ID. If there is a change, the AS layer notifies the change in the RAN timing synchronization status to NAS layer. For both IDLE and INACTIVE mode, NAS layer may requests the RRC layer to move to RRC_CONNECTED
3. For RRC_CONNECTED mode UEs, the NW has the necessary information to determine whether to send detailed clock quality information to the UE, (i.e. it may choose to always send update or only when needed) and the details can be left to NW implementation
4. 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
5. If the UE is in RRC_INACTIVE, the UE can acquire clock quality information using the SDT procedure, if it supports and/is configured with SDT procedure. 



2	Discussion 
[bookmark: _Ref189046994]2.1	Optionality and presence of eventID in SI broadcast
Agreements in RAN2#122 say that eventID in SIB9 is optional, and that under the same gNB the UE considers timing synchronization information change in case the eventID field changes from the previous value. This means that under the same gNB, the functionality is unambiguous from UE perspective and in all cases where the eventID field value changes, the UE considers there is a status change. The UE actions depend on the current RRC state, i.e. in idle or inactive the UE may initiate connection setup or resume (through NAS), and in connected mode the NW is expected to provide the changed information to the UE(s). 
[bookmark: _Toc142647196]Under the same gNB the UE can reliably detect the change of timing synchronization information when eventID is different from the previous value.

However, with mobility, if the UE additionally detects the gNB ID has changed, the UE shouldn’t compare the broadcasted eventID or even the presence of the eventID to the information it stored under the source or previous gNB. Especially if we assume there is no coordination between gNBs when it comes to allocating and using the eventIDs.

[bookmark: _Toc142647197]If the gNB changes due to UE mobility, based on the eventID alone, the UE doesn’t know whether it should initiate transition to RRC_CONNECTED (alternatively, trigger SDT procedure) to obtain the timing synchronization status. 
In the case the gNB would not broadcast SIB9 and/or the eventID, the UE cannot know if the gNB provides the clock quality information updates or not. If the gNB does provide such updates, but for any reason does not broadcast the eventID, then an UE would either i) not receive the latest update by not initiating a connection setup or resume due to absence of eventID or ii) may initiate unnecessary connection as the gNB is not providing the updates or there is nothing to update. To avoid resource waste we think the gNB should always broadcast the eventID value in case the feature is supported and the gNB intends to provide updated clock quality information. 
One alternative option is to specify a separate indication which the gNB could broadcast (i.e, “support for clock quality information updates”), but we think this is unnecessary as the presence of the eventID can already indicate the gNB ability to provide the necessary updates. 
In case the gNB would not broadcast the eventID, the UE should consider no clock quality updates are being provided for the time being, i.e., connection doesn’t need to be initiated or resumed for this reason alone. 
[bookmark: _Toc142647198]For time resiliency, it is assumed that a gNB providing clock quality information always broadcasts an eventID value in SIB9. 

2.2. Acquisition of clock quality information in RRC_INACTIVE
The following was agreed in RAN2#122: 
	If the UE is in RRC_INACTIVE, the UE can acquire clock quality information using the SDT procedure, if it supports and/is configured with SDT procedure. 



However, it is not clear how “UE can acquire … using the SDT procedure”, as there is currently no agreed mechanism for the UE to actively indicate to the gNB it would like to acquire the latest timing synchronization status. In case the UE was transitioning to RRC_CONNECTED, it would not be a problem according to the earlier discussion where the NW is supposed to provide the information towards UE. 
If the UE signals its interest to receive clock quality information during the SDT procedure, it would help the NW to send the clock quality info timely in DL during the SDT procedure minimizing the delay. 
The request for updated information needs to be withing either the CCCH message, the User Payload or indicated through unused protocol header elements. From this, it can be expected that the latter have a much larger protocol impact in RAN2 compared to the first and it should be discussed if a new resume cause value should be suggested.
[bookmark: _Toc142647199]RAN2 to discuss how the UE indicates it is interested to receive the clock quality information during the SDT procedure and if a new resume cause value should be defined. 
2.3. Configuration details
RAN3 has initiated discussion on the contents of the clock quality information in NGAP (TS 38.413), based on the work done by SA2 in TS 23.501. RAN2 should follow RAN3 work and eventually update RRC so that the information pertaining to clock quality information are aligned.
[bookmark: _Toc142647200]The details of ASN.1 of the clock quality information provided in DLInformationTransfer follows the RAN3 outcome and agreements. 

2.4. UE capability
Currently there is no mechanism for the UE to explicitly ask the NW to provide updated clock quality information, and the agreement is to leave the provision of the information in RRC_CONNECTED using dedicated signaling for NW implementation. In order the network to be able to identify the UEs which are capable of understanding the clock quality information signaling, there should be a UE AS radio capability which the NW can check when deciding which UEs to send the updates and information on clock quality information to. 
[bookmark: _Toc142647201]Specify a UE radio access capability with signaling for UEs capable of using the 5G clock quality information.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Under the same gNB the UE can reliably detect the change of timing synchronization information when eventID is different from the previous value.
Observation 2	If the gNB changes due to UE mobility, based on the eventID alone, the UE doesn’t know whether it should initiate transition to RRC_CONNECTED (alternatively, trigger SDT procedure) to obtain the timing synchronization status.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For time resiliency, it is assumed that a gNB providing clock quality information always broadcasts an eventID value in SIB9.
Proposal 2	RAN2 to discuss how the UE indicates it is interested to receive the clock quality information during the SDT procedure and if a new resume cause value should be defined.
Proposal 3	The details of ASN.1 of the clock quality information provided in DLInformationTransfer follows the RAN3 outcome and agreements.
Proposal 4	Specify a UE radio access capability with signaling for UEs capable of using the 5G clock quality information.
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