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1. Introduction
In the last RAN1#107e meeting, agreements have been made that Rel-17 PDC will reuse the definitions of UE Rx-Tx time difference and gNB Rx-Tx time difference in TS 38.215 [1]. 
	Agreements
· For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
· No RAN1/RAN4 specification impact expected
· For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling.
· For RTT-based PDC, existing definitions of UE Rx-Tx time difference (i.e., section 5.1.30 in TS 38.215) and gNB Rx-Tx time difference (i.e., section 5.2.3 in TS 38.215) are reused, with updates at least to reflect the single pair of TRS/PRS and SRS configured for RTT-based PDC.
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In this contribution, we will first discuss the impact of implementing the RTT-based PDC with misaligned UE and gNB RTT measurement results. Then, we will propose a feasible solution for PDC calculation based on measurements for single pair of reference signals.
2. Discussion
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In 3GPP RAN2#116e meeting, it was agreed that both the gNB and UE could perform the PDC by either RTT-based solution or TA-based solution [2]. And in 3GPP RAN1#107e meeting, it was agreed that the existing definition of Rx-Tx difference in TS 38.215 would be reused [1]. As a result, we think RAN1's intention is that the UE Rx-Tx time difference (denoted by UERx-Tx) and the gNB Rx-Tx time difference (denoted by gNBRx-Tx) used for PDC calculation shall correspond to the same pair of DL RS and UL RS. But according to the current RRC signalling, it could be difficult to fulfill such intention.
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                                    Fig.1 Misaligned RTT measurement results.
Taking gNB-side RTT-based PDC as an example, the gNB may request the UE to report UERx-Tx in order to calculate the PDC value together with gNBRx-Tx measured by itself. However, the reported UERx-Tx may not be within the same slot of the measured gNBRx-Tx. This may result in the less accurate gNB-side PDC value or even a wrong/useless PDC result considering the high requirements on time synchornization accuracy e.g. for the control-control sceanrio. 
Fig.1 gives a simple illustration for misaligned RTT measurement results. In Fig. 1, the gNB measures gNBRx-Tx= t1 e.g. at SFN=0&Slot =1 and the UE reports to the gNB UERx-Tx = t2 which is measured e.g. at SFN=1&Slot =1. Thus the calculated PDC value can be denoted by (t1+ t2)/2. However, due to the UE mobility or asymmetry between the UL and DL channels, the reported UERx-Tx (i.e., t2) may have a large deviation compared with the desired UERx-Tx (i.e., t3). Therefore, the calculated PDC value may be inaccurate or even wrong.
Observation 1: In RTT-based PDC, if UERx-Tx and gNBRx-Tx are not measured on the same single pair of RSs (i.e. the same occasions), then the calculated PDC value may be inaccurate or even wrong due to the UE mobility or asymmetry between the UL and DL channels. 
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Fig.2 RTT measurement report process.
In order to solve the aforementioned problem, also considering UE implementations could not address the misalignment, we propose to add a time stamp in the RRC signalling to explicitly indicate the UE to report the measured result UERx-Tx associated with the assigned time stamp. As shown in Fig.2, the gNB can firstly send the UE RTT measurement request containing the time stamp to indicate the UE to report the UERx-Tx associated with the time stamp. The time stamp can contain a SFN and a slot number. Then, the UE reports the measured UERx-Tx along with the corresponding times tamp to the gNB. Finally, the gNB calculates the PDC value with the reported UERx-Tx and gNBRx-Tx associated with the same time stamp.
Proposal 1: For gNB-side RTT-based PDC, the gNB adds a time stamp in the UE RTT measurement request message to explicitly indicate the UE to report UERx-Tx associated with the time stamp.
Proposal 2: For gNB-side RTT-based PDC, the UE reports UERx-Tx along with the corresponding time stamp to the gNB.
Similarly, the misalignment problem stated above also exists in UE-side RTT-based PDC. In order to make sure that gNBRx-Tx and UERx-Tx adopted by the UE for calculating the PDC value correspond to the same pair of DL RS and UL RS, we propose that the gNB sends the measurement result gNBRx-Tx along with the corresponding time stamp to the UE. Then, the UE may calculate the PDC value based on the received gNBRx-Tx and UERx-Tx associated with the same time stamp of gNBRx-Tx.
Proposal 3: For UE-side RTT-based PDC, the gNB reports gNBRx-Tx along with the corresponding time stamp to the UE.
3 Conclusion
In this contribution, we analyzed the influence of misalignment between the UERx-Tx and gNBRx-Tx when calculating the PDC value and provided the following observation and proposals:
Observation 1: In RTT-based PDC, if UERx-Tx and gNBRx-Tx are not measured on the same single pair of RSs (i.e. the same occasions), then the calculated PDC value may be inaccurate or even wrong due to the UE mobility or asymmetry between the UL and DL channels.
Proposal 1: For gNB-side RTT-based PDC, the gNB adds a time stamp in the UE RTT measurement request message to explicitly indicate the UE to report UERx-Tx associated with the time stamp.
Proposal 2: For gNB-side RTT-based PDC, the UE reports UERx-Tx along with the corresponding time stamp to the gNB.
Proposal 3: For UE-side RTT-based PDC, the gNB reports gNBRx-Tx along with the corresponding time stamp to the UE.
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