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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.	Introduction
In the last RAN2#113bis-e meeting, due to no TU allocation to RAN2 for Rel-17 IIoT WI, the time synchronization related issue was not discussed. According to the LS from SA2 [1] and the agreement reached in the latest RAN1 meeting [2], the below two issues are identified which can be further discussed by RAN2:
· Issue 1: Is it beneficial to receive time synchronization error budget available for Uu from CN? 
· Issue 2: What can RAN2 get from the latest RAN1 agreements?
In this contribution, the above issues are analyzed, and our preference is given based on the analysis.
[bookmark: OLE_LINK13][bookmark: OLE_LINK12]2. Discussion
0. Is it beneficial to receive time synchronization error budget available for Uu from CN?
[bookmark: _Ref47355235][bookmark: _Ref60133979]According to the LS from SA2 [1], SA2 would like to request feedback from RAN2 regarding the following question:
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? 
In RAN2#112-e, an LS [3] was sent to RAN1 with the below agreements:
9	LS to RAN1 providing the scenarios and values.  Indicate to RAN1 that they should aim to meet the most stringest requirements, but a number within the range is also acceptable
 10	It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17.


In the latest RAN1#104-e meeting, the below agreements were reached: 
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. 

Conclusion:
· Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable.

From the above, it can be seen that, if it is clear that no specification improvement is needed to meet the synchronicity error budget for the smart grid scenario, there are doubts that it can also be the case to meet the control-to-control scenario for which the following enhanced methods are still being investigated in RAN1: 
a) TA-based(Rel-15/Rel-16 legacy, without enhancement in RAN1) with high SCS space(e.g. 120kHz)
b) TA-based(with enhancement in RAN1)
c) RTT-based
It is worth noting that even if there is only one PDC mechanism to be standardized, the explicit Uu budget can be used by RAN to choose some relevant parameter(s)(e.g. the a) and b) options above). And at the minimum, the knowledge of the time synchronization error budget can be used by gNB to activate/deactivate PDC in the UE (also depending on the UE distance to gNB).
Given a more complex solution should be activated in the UE only when needed (to minimize power consumption), the above analysis shows that it is beneficial for RAN to know the time synchronization error budget on Uu. 
[bookmark: _Ref71560904][bookmark: _Ref61279875][bookmark: _Ref70690457]Observation 1: From RAN2 perspective, the time synchronization error budget available for Uu from CN can be used as a reference to select among different PDC mechanisms to activate in the UE and/or some relevant parameter(s) to configure, including no PDC activation.
[bookmark: _Ref71561153]Proposal 1: Confirm that it is beneficial for NG-RAN to receive time synchronization error budget available for Uu interface to fulfil the time sync accuracy request.
0. UE based compensation and/or gNB based compensation?
In RAN2#111-e we had the following agreement:
	=>  Introduce propagation delay compensation for the improved synchronisation accuracy requirement in case of in UL Time Synchronization


So it has already been agreed that some PDC would be supported for some TSC scenarios in Rel-17, but it remains to decide if the PDC is performed at the UE or at the network. This issue was also triggered by one RAN3 LS[4]. In that LS, RAN3 considers that gNB-based PDC may have RAN3 specification impacts. However, it is RAN3 understanding that support for gNB-based PDC is up to RAN1 and RAN2 decisions. Therefore, RAN3 will not further discuss gNB-based PDC unless support for the functionality is first confirmed by RAN1/RAN2.
Clearly UE-based PDC should be supported at least for UEs with different path delays. Indeed, a gNB-only pre-compensation method can only work if all UEs have the same path delay or the reference time must only be delivered via dedicated signaling for all such UEs, which sounds cumbersome.
Once UE-based PDC is supported, it is then unclear what network-based PDC would add on top. Therefore for simplicity, we suggest that only UE-based PDC is supported in Rel-17. However, for UEs with short enough path delay and/or not stringent synchronicity requirements, it can be beneficial that network disables the PDC in the UE thus allowing UE to save power and avoiding unnecessary path estimation errors. And for the stringent synchronization case, gNB should indicate UE to perfrom PDC when needed. 
[bookmark: _Ref71561157][bookmark: _Ref70690467]Proposal 2: Only UE-based PDC is supported in Rel-17, network-based PDC is not.
[bookmark: _Ref71561160][bookmark: OLE_LINK7]Proposal 3: UE-based PDC should be in gNB’s control.
Once these further clarifications are agreed, we can then answer the RAN3 and SA2 LSs accordingly, and wait for RAN1 to finalize the PDC design from PHY perspective and then check the impacts on higher layers, if any.
[bookmark: _Ref71561162]Proposal 4: RAN2 further waits for RAN1 to finalize the PDC design from PHY perspective and then check the impacts on higher layers, if any.
3. Conclusion
According to the analysis in section 2, it is proposed:
Observation 1: From RAN2 perspective, the time synchronization error budget available for Uu from CN can be used as a reference to select among different PDC mechanisms to activate in the UE and/or some relevant parameter(s) to configure, including no PDC activation.
Proposal 1: Confirm that it is beneficial for NG-RAN to receive time synchronization error budget available for Uu interface to fulfil the time sync accuracy request.
Proposal 2: Only UE-based PDC is supported in Rel-17, network-based PDC is not.
[bookmark: _GoBack]Proposal 3: UE-based PDC should be in gNB’s control.
Proposal 4: RAN2 further waits for RAN1 to finalize the PDC design from PHY perspective and then check the impacts on higher layers, if any.
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