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1. Introduction
[bookmark: OLE_LINK356][bookmark: OLE_LINK357]Last SA2-144-e meeting discussed whether NG-RAN can benefit from receiving the time synchronization error budget available with the following question in [3]:
	1. Is it beneficial for NG-RAN to receive Time synchronization error budget available for the NG-RAN for Uu interface to fulfil the time sync accuracy request? 



RAN2#113-e also discussed the RAN awareness of the strict time synchronization by the NG-RAN for assisting to apply the R17 propagation delay compensation in [2].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This paper further discusses the time synchronisation assistance parameters from the core network.
2. Discussion
RAN2#112e meeting has agreed the synchronicity budget for Uu interface as tabulated below, where the UE-UE synchronicity budget could be from ±145ns to ±275ns in the control-to-control scenario. 
	Scenario
	Single Uu interface Budget

	Control-to-Control
	[bookmark: OLE_LINK29]±145ns to ±275ns

	Smart Grid
	±795ns to ±845ns



[bookmark: OLE_LINK660]RAN2 has sent the synchronicity budget for Uu interface to RAN1. Based on RAN2 input including the scenarios and the single Uu interface budget，RAN1#104-e and RAN1#104bis-e have evaluated the DL propagation delay estimation error, and made the following agreements.  
	RAN1#104bis Agreements:
· Observation 1: Propagation delay compensation based on existing Rel-15/Rel-16 TA procedure and associated granularity, with no enhancements in RAN1, is sufficient for meeting the Uu interface synchronicity error budget in LS R2-2010837 for the smart grid scenario.  
· Observation 2: RAN1 needs to further study and specify the feasible enhancement (if any with RAN1 spec impact) for propagation delay compensation for control-to-control scenario, in order to meet the synchronicity budget of Uu interface in LS R2-2010837. 



RAN1 will continue to study the RTT-based PDC and TA-based PDC mechanisms, to meet the above synchronisation budgets for control-to-control scenario. RAN1 will finalize the PDC option based on the RAN4 reply to RAN1 LS R1-2102245.

Observation 1: The propagation delay compensation enhancements for R17 is necessary for Control-to-Control scenario, but no enhancements are needed for smart grid scenario. 
Observation 2: RAN1 is to finalize the propagation delay compensation enhancements for R17 for Control-to-Control scenario.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Whatever RAN1 determines which option is the final one, the following question are: 
· [bookmark: OLE_LINK71][bookmark: OLE_LINK70]Whether gNB distinguish different time synchronization schemes for different UEs 
RAN2 in R16 supports to send the network-side reference time to UE, and leave the PD compensation up to UE implementation (i.e. based on TA/2).  In R17, it is better to only apply the R17 PDC for UE in the control-to-control scenario as the most demanding scenario.  This approach can avoid the additional Uu signalling overhead and processing cost for the UE when the synchronicity budget is relaxed e.g. in smart grid scenario.
Observation 3: If gNB would only apply the R17 enhanced time synchronization schemes for UE in the control-to-control scenario，it can avoid the additional Uu signalling overhead and processing cost for the UE in the smart grid scenario.

· How to inform the NG-RAN that the UE needs to apply the time synchronisation enhancement?  
For example, if gNB would use different time synchronization schemes for UEs in different scenarios，the SMF can assist gNB as it is aware of that UE is under the Control-to-Control scenario2 from the Application Function entity，i.e. UE has the strict Uu synchronicity budget. 
One straight-forward thinking is to inform the NG-RAN whether or not UE has strict requirement on Uu synchronicity budget, or to inform NG-RAN with the exact time synchronization error budget over the Uu interface. NG-RAN can decide to apply the R17 time synchronisation enhancement for the strict Uu synchronicity budget case. The R16 time synchronisation scheme is then applied if otherwise.  
In summary, from NG-RAN perspective, it is beneficial for the NG-RAN to be aware of the synchronization requirements. This could be a simple indication for the strict (or not) synchronization budget requirement, or the exact Uu time synchronization error budget. 
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[bookmark: _Ref50644003]Figure 1. Illustration of the control-to-control use case.

1. The CN informs the NG-RAN that UE Uu synchronicity budget has strict requirement or not, so as to assist NG-RAN to decide to apply the R17 propagation delay compensation enhancements.

1. [bookmark: OLE_LINK646]Send a reply LS to SA2 to indicate it is beneficial from RAN perspective to send a simple indication for the strict synchronization budget requirement, or the time synchronization error budget over the Uu interface for a UE.
3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The propagation delay compensation enhancements for R17 is necessary for Control-to-Control scenario.
Observation 2: RAN1 is to finalize the propagation delay compensation enhancements for R17 for Control-to-Control scenario.
Observation 3: If gNB would only apply the R17 enhanced time synchronization schemes for UE in the control-to-control scenario，it can avoid the additional Uu signalling overhead and processing cost for the UE in the smart grid scenario.

1. The CN informs the NG-RAN that UE Uu synchronicity budget has strict requirement or not, so as to assist NG-RAN to decide to apply the R17 propagation delay compensation enhancements.
1. [bookmark: _GoBack]Send a reply LS to SA2 to indicate it is beneficial from RAN perspective to send a simple indication for the strict synchronization budget requirement, or the time synchronization error budget over the Uu interface for a UE.
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