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1	Introduction
This document discusses details on propagation delay compensation (PDC) from RAN2 perspective.

2	Discussion
RAN1 is currently discussing the exact PDC mechanism where TA-based mechanism and RTT-based mechanism are two candidates. RAN2 needs to define how signalling supports the PDC. Irrespective of RAN1’s final decision, UE-side PDC should be supported at least for unicast delivery of ReferenceTimeInfo. Thus, RAN2 can start the discussion with UE-side PDC where gNB provides a PD value which UE should apply. Traditionally MAC CEs have been used so far for various purposes which require frequent updates from gNB. For PDC, gNB needs to periodically transmit the PD value by considering UE’s mobility and clock drift.  Therefore, MAC CE is an appropriate way of delivery format. Regarding the information, “propagation delay” can be directly signalled for both TA-based PDC and RTT-based PDC. A single format can be used regardless of RAN1 decision.
Proposal 1. For UE-side PDC, a new MAC CE is introduced to signal “propagation delay” which UE should apply.
PDC is performed when UE applies the ReferenceTimeInfo. The granularity of ReferencTime IE is 10ns from signalling perspective. Therefore, PD value signalled by MAC CE should have the same granularity. 
Proposal 2. The granularity of PD value is 10ns (same as ReferenceTime IE in ReferenceTimeInfo).
In Rel-16 IIOT, PDC mechanism was not defined. However, RAN2’s assumption is to leave it up to UE implementation which is the same as LTE HRLLC. Although the specification does not mandate anything, it does not mean UE does nothing for PDC. A sensible implementation should perform the PDC anyway. A possible way or even a common understanding is to use the existing Timing Advance (TA) value, where TA/2 is theoretically the same as the propagation delay. Hence, we can interpret that Rel-16 IIOT UE has to be equipped with proprietary PDC mechanism.
Rel-17 IIOT WI aims to develop a PDC mechanism(s) including PD estimation, signalling, and compensation. In compensation part, the difference of Rel-17 would be whether newly defined PD signalling is used by a UE. Therefore, an RRC signalling should indicate whether Rel-17 PDC is applied by a UE or not, i.e. 1) Rel-17 standardized PDC or 2) Rel-16 PDC based on UE implementation. Rel-17 PDC implies that NW periodically delivers the accurate PD value to UE. The indication can be included in ReferenceTimeInfo.
Proposal 3. RRC signalling indicates whether gNB provides PD value for UE-side compensation, i.e. 1) PDC based on gNB’s signalling on PD value or 2) UE implementation based Rel-16 PDC.
Proposal 3a. This indication is included in ReferenceTimeInfo.

Rel-17 PDC capable UE may or may not need the accurate standardized PDC. Rel-16 PDC may be sufficient in a certain environment. Since PDC is related to End-to-End synchronization requirement of TSN whereas 5G system controls only this system (i.e. 3GPP network), it is not always guaranteed that 5G system has this End-to-End information. Thus, the signalling from UE to indicate the necessity of Rel-17 PDC is useful for gNB.
Proposal 4. UE can indicate that UE needs the accurate PD value, i.e. Rel-17 PDC, by UE Assistance Information. 
Considering UE’s mobility, it is a desirable that gNB periodically delivers the latest PD value. The periodicity is determined by not only UE’s synchronization requirement but also number of UEs, traffic load, UE’s mobility and so on. Hence, only gNB can decide the periodicity of PD value. It means that the periodicity of PD update can be fully left to gNB implementation.
Proposal 5. RAN2 assumes gNB periodically delivers PD value. Periodicity of PD value are left to gNB implementation. 

3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1. For UE-side PDC, a new MAC CE is introduced to signal “propagation delay” which UE should apply.
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