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1 Introduction
The WID on Enhanced Industrial Internet of Things (eIIoT) communication [1] includes the following objective on the support of time synchronisation:
Enhancements for support of time synchronization:
RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
At RAN2#112-e, we reached the following agreements on propagation delay compensation (PDC) [2]:
RAN2 should consider the following three scenarios, with a focus on Scenario 2 and 3:
• Scenario 1: In the control-to-control communication use case, where TSC devices behind a target UE are synchronized to any TD, from a GM behind the CN. The 5GS introduced error is caused by the relative time-stamping inaccuracy at the NW-TT and the DS-TTs.
• Scenario 2: In the control-to-control communication use case, where TSC devices behind a target UE are synchronized to any TD, from a GM behind the UE. The 5GS introduced error is caused by the relative time-stamping inaccuracies at the involved DS-TTs.
• Scenario 3: In the smart grid use case, where the TSC devices behind a target UE are synchronized to the 5G GM TD. The 5GS introduced error is caused by the synchronization of the 5G clock to the DS-TT. 
It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17.   
In this paper, we focus on the remaining issues on PDC that can be progressed at this point in time.
2 Discussion
There have been several methods of PDC that have been raised in RAN2 [3] such as:
· Option 1a: Leave this up to UE implementation and do not specify any enhancements.
· Option 1b: Leave this up to UE implementation but specify finer granularity of TA command to assist the UE calculation.
· Option 2a: Specify in the specifications propagation delay compensation based on TA command (no TA granularity enhancements).
· Option 2b: Specify in the specifications propagation delay compensation based on TA command and enhance TA granularity.
· Option 3: Perform pre-compensation on the network side (up to network implementation) and add the indication in the network to UE signalling that the time information was pre-compensated.
· Option 4: reuse some aspects of the positioning framework timing difference measurements for propagation delay compensation
Following our earlier agreement, the PDC option to be introduced in Rel-17 is expected to be discussed and decided by RAN1 over the next few meetings. 
In Rel-16, we had agreed that PDC may be done by UE implementation [4]. As this was left to implementation, the agreement had no specification impact. However it is expected that in Rel-17, RAN1 will define some mechanism for PDC. Once this mechanism is agreed upon, it should be obvious that PDC by UE implementation should not take place as it would result in incorrect PDC. Therefore the UE must be aware when PDC, as defined for Rel-17, is to take place.
As RAN1 have not actually decided on the PDC option to be defined for Rel-17, it is too early to determine the actual signal content as well as its means of transmission. What can be agreeable at this point in time is that there is a need for some form of indication from the NW that PDC is to take place. This indication would prevent the UE from compensating for PDC on its own. Therefore we propose:
Proposal 1: The NW indicates to the UE that Rel-17 propagation delay mechanism is being used. The nature and content of this indication will be decided once RAN1 discussions on propagation delay compensation method have progressed further.
3 Conclusion
In this contribution we propose:
Proposal 1: The NW indicates to the UE that Rel-17 propagation delay mechanism is being used. The nature and content of this indication will be decided once RAN1 discussions on propagation delay compensation method have progressed further.
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