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1 Introduction
In RAN2#115 meeting, the following agreements are achieved for support of propagation delay compensation [1][2]:
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 further discuss the remaining open issues related to the candidate propagation delay compensation solutions and give our analysis. 
2 Discussion
2.1 TA-based PDC solution
RAN1 has indicated that the legacy PDC mechanism based on the existing Rel-15/Rel-16 TA procedure and associated granularity can satisfy the requirements of scenario 3 [3]. This means that TA-based solution will be retained in R17. Meanwhile, the agreement that RAN2 assumes that gNB can perform pre-compensation has been reached in the previous meeting. Since UE is uncertain whether it needs to perform PDC or not, gNB needs to enable UE-side PDC by the introduced signaling periodically, to avoid the double compensation problem.
When UE receives the dedicated RRC message (e.g. DLInformationTransfer) conveying referenceTimeInfo, it will compensate the reference time with the estimated TA value before using the reference time. If legacy TA command signaling is reused, compared to RTT-based solution, TA-based PDC solution does not have additional signaling overhead, which means no dedicated additional signals are needed for propagation delay estimation. TA-based solutions can achieve a higher time synchronization accuracy with finer TA granularity, thus meeting the stringent requirements in all the three scenarios.
[bookmark: _Hlk85787271]Observation 1: If legacy TA commands are reused, TA-based PDC does not require additional signaling for propagation delay estimation.
However, if the legacy TA commands are reused without improvement, TA granularity introduces a certain degree of uncertainty. So far, MAC CEs are often used for various purposes that require frequent updates of the gNB. Therefore, to solve this problem, additional MAC CEs shall be introduced to indicate PDC values, making the PDC enhancement independent of the legacy TA procedure. Since the gNB needs to consider clock drift, UE’s mobility, and other issues, the new PDC value shall be periodically indicated to UE through the MAC CE according to the time synchronization requirements of the scenario.
Proposal 1: The gNB can periodically indicate PDC value to UE through an additional MAC CE instead of the legacy TA value, according to the time synchronization requirements.
Considering the UE complexity and signaling overhead, TA-based solution should be the focus of UE-based PDC solutions. Through the results of the previous meeting discussions, most companies agree with the conclusion of waiting for RAN1 on the specific PDC option in R17. We suggest that RTT-based solutions shall be selected only when TA-based solutions with better granularity can’t meet the requirements.
Proposal 2: The following discussion should focus on the TA solution.
2.2 RTT-based PDC solution
[bookmark: _Hlk85732141]Per previous discussion, it was agreed that RAN2 shall wait for RAN1 to decide the measurement framework for RTT based PDC method. Irrespective of the measurement framework, to complete the measurement of Rx-Tx time difference, gNB/UE needs to send and receive reference signals frequently. It will bring extra power consumption to gNB and UE. Assuming that the RTT-based compensation are realized using the existing gNB Rx-Tx time difference and UE Rx-Tx time difference measurements, and PD estimation is based on a RAN managed Rx-Tx procedure intended for time synchronization. In this mechanism, exchanging the measured Rx-Tx time difference to get the PDC value increases the signaling overhead.
Observation 2: The process of conveying PDC value will increase the signalling overhead.
Currently, RAN1 is discussing synchronization accuracy which seems to take quite a lot of work. Due to the slow process, other aspects have not been discussed yet. Considering the limited time of R17, the signalling framework/process flow of RTT-based PDC solution to reduce the resource overhead can be discussed in RAN2. 
Proposal 3: The signalling framework/process flow of RTT-based solution shall be further discussed in RAN2.
3 	Conclusions
Based on the discussion in this paper, we propose the following:
Observation 1: If legacy TA commands are reused, TA-based PDC does not require additional signaling for propagation delay estimation.
Proposal 1: The gNB can periodically indicate PDC value to UE through an additional MAC CE instead of the legacy TA value, according to the time synchronization requirements.
Proposal 2: The following discussion should focus on the TA solution.
Observation 2: The process of conveying PDC value will increase the signalling overhead.
Proposal 3: The signalling framework/process flow of RTT-based solution shall be further discussed in RAN2.
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