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Introduction
The new WID of NR Industrial Internet of Things (IoT) and URLLC support was approved in RAN#86 and revised in RAN#88e [1]. In which, the following objective is included:
	...
4.	Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


Based on the discussion in RAN3#111e meeting, the following agreements on Propagation Delay Compensation (PDC) have been achieved [2]:
	· [bookmark: OLE_LINK5]An LS to RAN1/RAN2 only indicating that gNB-based PDC has RAN3 impacts without any tendentious statements on solution decision, the detail of the wording is FFS.
· Wait for reply LS from RAN1 and RAN2, before further discussing gNB-based PDC.
· [bookmark: _GoBack]What information (if any) may be needed by the gNB from the CN, to assist the gNB in making PDC decisions needs further discussion. Discussion to continue at next meeting, focusing first on the use case / motivation / requirements( e.g., inputs from other groups).
· Further discussion on the UE mobility issues which are not related with RAN2.


In RAN3#112 meeting, the following agreements on Time Synchronization assistance parameters and timing accuracy required have been achieved [3]:
	· [bookmark: OLE_LINK15]Wait for RAN2/SA2 decision on Time Synchronization assistance parameters before further discussing in RAN3.
· [bookmark: OLE_LINK9]Further discuss assistance information that may be useful for the target gNB to maintain timing accuracy required by the UE following handover, focusing on RAN3 aspects if any issue identified.


[bookmark: OLE_LINK2]In this contribution, we will mainly discuss the potential RAN3 impacts of Time Synchronization enhancements and give our proposals.
[bookmark: OLE_LINK4]Discussion
[bookmark: OLE_LINK8]Based on the conclusion from RAN2 and RAN1, the synchronization budget for one Uu interface in different scenarios are: (±145ns to ±275ns) for Control-to-Control scenario and (±795ns to ±845ns) for Smart Grid scenario, respectively. Considering the difference of synchronization budget between the two scenarios, reference time synchronization requirement may be different and network equipment consumption may also be different. This means that QoS flow needs to be distinguished based on different reference time synchronization requirement. In other words, the core network needs to indicate to gNB the reference time synchronization requirement. Therefore, when establishing QoS flow, core network need to inform gNB the reference time synchronization requirement for one way transmission through TSC Traffic Characteristics.
Observation 1: With the uplink time synchronization supporting, there are different clock synchronicity requirement for network.
[bookmark: OLE_LINK16]In RAN3#112e meeting, the above issues have been discussed, and it is recommended to wait for the conclusion of RAN2/SA2 on the time synchronization assistance parameters. Further, in the UE mobile scenario, in view of the different synchronization budgets and reference time synchronization requirements of the two scenarios, the source gNB indicates to the target gNB the reference time synchronization requirements (control-to-control or smart grid) for one-way transmission through the Handover request. The target gNB adopts different configuration strategies based on different time synchronization budgets to achieve the goal of energy saving. 
Proposal 1: During the handover, the source gNB notifies the target gNB of the reference time synchronization requirements for one-way transmission.
[bookmark: OLE_LINK6]As for mobility issues, RAN2 is discussing whether the reference time information of the target gNB is delivered to UE during HO. We think there is not issue for Reference Time Information (RTI) configuration during HO. Because the RTI configuration is to synchronize the clock between DT-TT and NW-TT (e.g. between UE and CN), and both the source gNB and target gNB are synchronized to the master clock (e.g. the CN clock). Thus, during the HO procedure, it is feasible that the source gNB provides the RTI to UE or the target gNB provides the RTI to UE, and both options does not impact RAN3 specification. E.g. if the source gNB provides the RTI to UE during HO procedure, RTI is included in RRCReconfiguration, which only impacts RAN2. If the target gNB provides the RTI to UE during HO procedure, the source gNB should provide the RTI preference to the target gNB, and the target should provide the RTI to the source GNB. But these information is usually included in the RRC container defined by RAN2. Thus, the mobility issues for enhancements for support of time synchronization does not impact the RAN3 specification.
Observation 2: For enhancements for support of time synchronization, the UE mobility does not impact the RAN3 specification. 
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Observation 1: With the uplink time synchronization supporting, there are different clock synchronicity requirement for network.
Proposal 1: During the handover, the source gNB notifies the target gNB of the reference time synchronization requirements for one-way transmission.
Observation 2: For enhancements for support of time synchronization, the UE mobility does not impact the RAN3 specification. 
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