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1	Introduction
The document discusses issues related to LSes on time synchronization [1, 2].
2	Discussion
2.1 Time synchronization error budget
SA2 is discussing about benefit of time synchronization error budget for RAN nodes as in [1]. In Rel-16, UE’s request of timing information by UAI is supported and the network can deliver ReferenceTimeInfo to UEs. The limitation of Rel-16 mechanism is large error due to the propagation delay which is to be covered by Rel-17 IIOT.
The time synchronization error budget can be used for gNB to determine the required accuracy of the propagation delay compensation whose detail is currently under discussion in RAN1. In our view, the error budget can be useful in the following cases:
· Periodicity considering UE’s mobility: As a UE moves through the cell coverage, the propagation delay may vary. It means that PDC should be performed periodically. However, frequent PDC consumes radio resource. In this case, gNB should adjust the periodicity of PDC, depending on UE’s mobility and requirement.
· PDC mechanism: Rel-17 may have multiple PDC mechanisms. If RAN1 agree multiple PDC mechanisms with different accuracy levels, gNB can consider the error budget to determine which mechanism is used. 
Hence, we can say that the time synchronization error budget is beneficial for NG-RAN.
Proposal 1. It is beneficial for NG-RAN to receive time synchronization error budget from 5GC.
2.2 Pre-compensation of gNB
Another LS from RAN3 [2] mentions that gNB’s pre-compensation is RAN1/2 scope and RAN3 will not discuss this issue. Therefore, RAN2 may need to discuss. 
The propagation delay compensation consists of the following three parts:
· Estimation of propagation delay
· Signaling of propagation delay
· Compensation
A RAN2 issue at this moment could be which entity performs the actual compensation. Propagation delay “compensation” is used for clock synchronization to 5G clock. In Rel-16, ReferenceTimeInfo indicating 5G clock information is signalled by gNB. UE adjusts the timing with the estimated propagation delay, and the propagation delay compensation is performed at UE side. In Rel-16, both the estimation and compensation are up to UE implementation, e.g. using half of TA value or proprietary UE solution. The objective of Rel-17 work is to enhance the accuracy of the propagation delay estimation, because UE can just apply the estimated value by either UE or NW side.
Observation 1. The objective of Rel-17 work is to increase the accuracy of the propagation delay estimation, because UE can just apply the estimated value by either UE or NW side.
The issue here is whether RAN2 needs the compensation at gNB’s side, called pre-compensation. A benefit could be that UE does not need to be equipped with compensation function. However, Rel-16 IIOT already assumes UE applies the estimated value. The UE compensation is not a new function of IIOT UE. Thus, it is a correct understanding that IIOT UE should be always capable of propagation delay compensation.
[bookmark: _GoBack]Moreover, the pre-compensation can be used only for unicast delivery of ReferenceTimeInfo. It is clear that the pre-compensation cannot be used for broadcast delivery of ReferenceTimeInfo, whose clock information should be for a particular location of UE. In this context, the pre-compensation seems an additional mechanism which cannot replace the UE side compensation. We cannot assume the broadcast delivery of ReferenceTimeInfo is not used. Thus, UE should be able to perform the propagation delay compensation anyway. Regarding the accuracy, we cannot say that pre-compensation outperforms.
Observation 2. Rel-16 IIOT UE should be always capable of UE compensation.
Therefore, we do not see any benefit of the pre-compensation.
Proposal 2. Propagation delay compensation is performed at UE side. gNB’s pre-compensation is not supported.

3	Conclusion
Based on the discussions above, RAN2 is requested to agree the following proposals:
Proposal 1. It is beneficial for NG-RAN to receive time synchronization error budget from 5GC.
Proposal 2. Propagation delay compensation is performed at UE side. gNB’s pre-compensation is not supported.
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