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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#121bis-e the current agreements were made:
Agreements
1. 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.  
2. Confirm the following SA2’s conclusions regarding NG-RAN procedures on 5G clock quality information:
a. RRC_INACTIVE/IDLE UE to be informed of timing synchronization status via an Event ID in SIB9 by comparison with the one maintained locally.  
b. RRC_CONNECTED UE to be informed of 5G clock quality information via dedicated RRC message
3. Postpone the UAC until CT1’s feedback on UAC framework to randomize UE access to network in the time domain
4. 5G Clock Quality information is carried in DLInformationTransfer message.  
5. FFS if update of Event ID is informed to UE by SI modification procedure
6. For Idle/Inactive mode RAN2 assumes that the NAS layer triggers the RRC connection procedure based on inputs from AS.   
7. The AS layer of the UE determines if there a change of Event ID and it indicates a change in the RAN timing synchronization status to NAS layers.  FFS to double check for connected mode and inactive 


This paper will look into the update of Event ID and if this is to be informed to UE by SI modification procedure. RAN2 has received response to LS related to using UAC from CT1 in R2-2304605. The main content reads: 
	Question to CT1: 
RAN2 would like to know if we can use an existing access category for the access attempt to retrieve the latest available clock quality information, e.g., the one for MO signalling, or if it would require a new one since it should not block access triggered by other MO signalling.
Answer from CT1: Unless there is a service requirement to introduce a new access category for the access attempt to retrieve the latest available clock quality information, CT1 assumes that reusing Access Category 3 (MO_sig) is acceptable.



2	Discussion 
[bookmark: _Ref189046994]2.1	5G Clock quality information change
SIB broadcast information in SIB9 is used to inform the UE that clock quality information has changed. This information helps 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 has a different timing synchronization status than the cell the UE was previously camping on.
UEs in RRC_CONNECTED are informed with the latest clock quality information by RRC signaling, whereas RRC_IDLE or RRC_INACTIVE UEs need to transit to RRC_CONNECTED in order to retrieve the latest available clock quality information. 
One assumption is that 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, i.e., there is in some cases no need to go to RRC_CONNECTED to acquire it.
If clock information changes, it is assumed that an update of the Event ID is performed by the gNB. In our mind similar triggers to cell-reselection etc. as mentioned above can be applied, i.e., a UE interested in maintaining an up-to-date clock quality should every now and then read the broadcasted Event ID index, and by that have possibilities for a transition to connected whenever necessary. That is, based on a trigger from AS, NAS triggers e.g. RRC resume or setup procedure.
[bookmark: _Toc134783519]It can be left for UE implementation to determine from Event ID update if a new clock quality report is available. 
[bookmark: _Toc134783524]It is up to the IDLE or INACTIVE UE implementation and NAS layer to determine whether to trigger transition into RRC_CONNECTED to receive a new clock quality information report.  
Alternatively, IDLE/INACTIVE UEs are paged and only then trigger the events for updating the clock quality. That is, a change in the Event ID (clock quality) would trigger a SI modification where one solution is to introduce a Short Message with new field for the change of the Event ID. Although this may alleviate the need to periodically check for an updated Event ID, using a SI modification procedure comes with the rather heavy procedure for paging with receiving a Short Message, retrieving the SI and subsequently transitioning to RRC CONNECTED. The characteristics and handling very much resemble the current timeInfoUTC, for which a UE behavior and use is already established, and thus can be reused with seemingly no adverse effects independently of future status update frequency. Contrary, this would be a simple solution with limited complexity for a similar use case.
[bookmark: _Toc134783525]SI modification procedure is not triggered for updated Event ID
[bookmark: _Toc134783526]Change of Event ID does not result in indication that the system information has changed. 
The presence of the Event ID field in SI should be adequate to determine if the functionality for timing resilience and time quality information change is supported. The UE support should follow legacy principles as of capability signaling.
The Event ID itself, and as described before, is assumed to be updated by the gNB upon clock quality information change. In some instances, one can imagine that even if the clock quality changes (CN to RAN), it will still be up to the gNB to decide if this change should render into an Event ID update. For example, if the clock quality change can be deemed to within a quality change margin, it would seem sensible to not trigger UEs to update the stored clock quality information. The content of the report directly impacts this determination. The configuration and handling of Event ID and subsequent actions of gNB vs UE considering these aspects need thus be discussed with input from RAN3, e.g. whether assigning Event IDs needs to be synchronized between neighboring gNBs etc. 
[bookmark: _Toc134783520]RAN2 should wait for RAN3 to expand on details in the clock quality report and functionality related to configuring /updating the Event ID.

2.2. UAC

The CT1 response to earlier RAN2 question on whether to use existing access category when initiating access attempt to retrieve the latest available clock quality information is that to re-use the category for MO signaling, that is, use of Access Category 3 is acceptable (cf. TS 22.261). In our understanding no new service requirement is specified for this use case, therefore the re-use of the existing AC should be fine. 
[bookmark: _Toc134711395][bookmark: _Toc134783527]In UAC, existing Access Category for MO signaling (i.e. AC3) is used when triggering resume or setup of RRC connection for obtaining timing synchronization status.
If the transition to CONNECTED is determined by UE implementation one can assume that the access load in the NW perhaps is naturally spread out. However, in some cases (incl. using SI modification) this may not be the case. RAN2 should thus discuss what means can be used for spreading the load in time. For example, a simple way of controlling the load is to re-use the uac-BarringFactor, in which UEs draws a random number which then represents the probability that access attempt would be allowed during this access attempt.
[bookmark: _Toc134783528]RAN2 to discuss if legacy means can be reused for load balancing.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	It can be left for UE implementation to determine from Event ID update if a new clock quality report is available.
Observation 2	RAN2 should wait for RAN3 to expand on details in the clock quality report and functionality related to configuring /updating the Event ID.

Based on the discussion in the previous sections we propose the following:
Proposal 1	It is up to the IDLE or INACTIVE UE implementation and NAS layer to determine whether to trigger transition into RRC_CONNECTED to receive a new clock quality information report.
Proposal 2	SI modification procedure is not triggered for updated Event ID
Proposal 3	Change of Event ID does not result in indication that the system information has changed.
Proposal 4	In UAC, existing Access Category for MO signaling (i.e. AC3) is used when triggering resume or setup of RRC connection for obtaining timing synchronization status.
Proposal 5	RAN2 to discuss if legacy means can be reused for load balancing.
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