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[bookmark: _Ref165266342]Introduction
Regarding to the propagation delay compensation (PDC), the following agreements has been achieved in RAN1 and RAN2:
RAN2#112 Agreement [1]:
· It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17.
RAN2#113 Agreement [2]:
· RAN2 to confirm which PDC option to choose is up-to RAN1 to decide
[bookmark: _GoBack]RAN1#104bis Agreement [3]:
· 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. 
Take the following as the evaluation assumptions for both RTT-based PDC and TA-based PDC.   
· The UE may acquire an up-to-date PD estimation after waking up from DRX. This implies that gNB may signal an update timing advance value or complete a Rx-Tx measurement procedure.
· errorUE,DL,RX is based on other signals (e.g. CSI-RS) instead of SSB.
· errorBS, UL,RX iss based on other uplink signals instead of contention based PRACH, e.g. SRS.  
· Further study and specify new procedure/signaling (if necessary) to ensure that the PD estimation can be acquired after DRX for the adopted PDC method.
RAN2#115 Agreement [4]:
Agreements
1. RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.  
1. The gNB can enable/disable UE-side PDC via unicast-RRC signalling for Rel-17
1. RAN2 shall wait for RAN1 to decide the measurement framework for RTT based PDC method and does not preclude UE-side PDC or gNB based pre-compensation at this point.  RAN2 is expecting guidance from RAN1 on what is needed.  
1. UE Assistance information from the UE which could for example be used by gNB to activate PDC is not supported
1. Implicit activation of UE-side PDC when a pre-configured threshold is met is not supported
1. UE-based trigger for TA update or RACH procedure for PDC are deprioritized for Release 17
In this contribution, we will discuss the remaining issues on PDC which RAN2 can discuss and give our proposals.
Discussion
PDC for the unicast reference time
When the reference time is provided via a dedicated RRC message, either the UE or the gNB can perform the PDC as long as they know the exact propagation delay. As the gNB knows the timing advance of every UE and is therefore aware of their propagation delays. In RAN2#115e meeting, RAN2 has agreed that RAN2 assumes that gNB can perform pre-compensation. We propose to confirm this agreement.
Proposal 1: RAN2 confirms that gNB can perform pre-compensation.
Signaling procedure for PDC
Currently, RAN1 has not concluded whether TA based or RTT based is supported for scenario1/2. However, RAN1 has confirmed that legacy TA is sufficient for scenario 3. Thus, at least for scenario 3, RAN2 should specify the procedure of TA based PDC.
In RAN2#115e meeting, RAN2 has agreed that “UE-based trigger for TA update or RACH procedure for PDC are deprioritized for Release 17”	. The reason of achieving this agreement is that the majority of companies think the UEs which need reference time are in connected state. Thus, UE can always have valid TA. Based on this agreement, for UE in scenario 3, it just needs to compensate the reference time based on the latest accumulative. In the current PHY spec, UE will maintain the accumulative TA value, which can be used for PDC.
However, whether UE should perform PDC once a TA command MAC CE is received or not is not clear. From our view, UE only needs to perform PDC when the referenceTimeInfo IE is received (e.g., via dedicated RRC message). In RAN2# 113e Agreement, RAN2 concluded that “There is no UE clock shift to be discussed”. If UE clock shift is not considered, UE can always keep reference time synchronization with NW after PDC is performed once. Thus, it is reasonable that UE only performs PDC upon receiving the referenceTimeInfo IE.
Based on the above analysis, the suggested PDC procedure is as following:
	TS 38.331
Upon receiving DLInformationTransfer message, the UE shall:
1>	if dedicatedNAS-Message is included:
2>	forward dedicatedNAS-Message to upper layers.
1>	if referenceTimeInfo is included:
2>	calculate the reference time based on the time, referenceSFN and timeInfoType if it is included;
2>	calculate the uncertainty of the reference time based on the uncertainty, if uncertainty is included;
2>	if propagationDelayCompensation is configured:
3>	compensate the reference time based on the latest accumulative TA;
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Proposal 2: UE performs PDC based on the latest accumulative TA upon receiving the referenceTimeInfo IE. 
Conclusions
Based on the analysis given above, we have the following proposals:
[bookmark: _Toc502437832]Proposal 1: RAN2 confirms that gNB can perform pre-compensation.
Proposal 2: UE performs PDC based on the latest accumulative TA upon receiving the referenceTimeInfo IE. 
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