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Introduction
In the past RAN 1 meetings, the following agreements/conclusions were made that related to the final propagation delay schemes:
	Agreement
For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
·  No RAN1/RAN4 specification impact expected

RTT based:
Agreement: (RAN 1 104be)
Existing DL reference signal(s) are used for Rx – Tx time difference estimation at UE side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.   
· FFS whether PRS can be used for UE Rx – Tx time difference estimation or not  
· FFS which DL reference signal(s) to be used if/when PRS is not used
Agreement(RAN 1#106e)
SRS can be used for Rx – Tx time difference estimation at gNB side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.
Agreement(RAN 1#106e)
If RTT-based propagation delay compensation is supported, 
· CSI-RS for tracking (TRS) can be used for Rx – Tx time difference estimation at UE side, if PRS is not configured for the UE.
· PRS can be used for Rx – Tx time difference estimation at UE side, if PRS is configured for the UE.  
Agreement(RAN 1#106e)
Support the following configurations for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.  
· At least one CSI-RS for tracking (TRS) configuration for Rx – Tx time difference estimation at UE side if PRS is not configured
· At least one SRS configuration for Rx – Tx time difference estimation at gNB side
Agreement(RAN 1#106e)
If RTT-based propagation delay compensation is supported and performed at the UE side, the Rx-Tx measurement report provided from the gNB to the UE should include at least:  
· gNB Rx-Tx time difference at a given granularity
· FFS whether to include SRS-Resource-ID
Agreement(RAN 1#106be)
For evaluation of the overall time synchronization error for RTT-based propagation delay compensation,
· Alt. 1: 
[image: ]
·  is to reflect the error due to indication granularity of Rx-Tx time difference
·  and  reflects the measurement inaccuracy of gNB Rx-Tx time difference, and the measurement inaccuracy of UE Rx-Tx time difference, respectively. 
· Note: The equation may be updated after clarification on the gNB TX-RX timing difference and UE TX-RX timing difference
Agreement
For RTT-based PDC, only a single pair of CSI-RS for tracking (TRS)/PRS and SRS configuration, i.e. one CSI-RS for tracking (TRS)/PRS configuration for Rx – Tx time difference estimation at UE side and one SRS configuration for Rx – Tx time difference estimation at gNB side, is configured for PDC in Rel-17, if RTT-based PDC is supported.
Agreement
If RTT-based propagation delay compensation is supported and performed at the gNB side, the Rx-Tx measurement report provided from the UE to the gNB should include at least:  
· UE Rx-Tx time difference at a given granularity
Agreement
If RTT-based PDC is supported, a single granularity 32Tc (i.e. k=5) is supported for Rx-Tx measurement report. 
Agreement
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.
Conclusion
For RTT-based PDC, it is assumed that the transmission of DL TRS/PRS, UL SRS and reference time information are associated with a same TRP. 
Note: No RAN1 specification impact is expected for this conclusion
Agreement
For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling.
Conclusion
The reporting range of Rx-Tx time difference measurement for RTT-based PDC is up to RAN4.



The following open issue was listed in SR for propagation delay compensation: 
	· Propagation delay compensation / Time Synchronization (RAN1 AI 8.3.4) – estimated latest completion by RAN#95-e (end of Q1/2022)
· Unclear support of positioning SRS for RTT-based propagation delay compensation
· Comment: Unclear situation at the time of the RAN#94-e submission as the related discussions on RRC parameters and UE features in RAN1 from RAN1#107-e are still ongoing. If not resolved there, this may need further discussions in RAN1 (impact to Sec. 6.2.1 of TS 38.214, potentially RRC and UE capabilities)



This contribution discusses the remaining issues related to propagation delay compensation for RTT based method. 
Discussion
1 
2 
Two propagation delay compensation methods had been agreed to support for Rel-17 IIoT: RTT based method and TA based method. 
For RTT-based method, it was agreed to use TRS or PRS for DL timing estimation and SRS for UL transmission at UE side. Shown as Figure 1, UE determinates the UE Rx-Tx time difference between the first detected path in time of a pre-configured DL signal and the transmit timing of a UL signaling. Similarly, gNB determinates the gNB Rx-Tx time difference between the first detected path in time of the SRS associated with the UE and the transmit time of the DL signal. 
If RTT-based propagation delay compensation is supported and performed at the gNB side, UE will report the Rx-Tx measurement report provided including at least UE Rx-Tx time difference at a given granularity
If RTT-based propagation delay compensation is supported and performed at the UE side, gNB will provide the Rx-Tx measurement report to the UE should include at least:  
· gNB Rx-Tx time difference at a given granularity
· FFS whether to include SRS-Resource-ID



Fig 1
In RAN 1#107e, a set of RRC parameters for TRS and PRS for DL timing estimation was agreed. However, there is no clear agreement on how to configure SRS for PDC. 
In current TS 38.331, there is SRS configuration for positioning, as:
    srs-PosResourceSetToReleaseList-r16     SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSetId-r16                                                                                                                 OPTIONAL, -- Need N
    srs-PosResourceSetToAddModList-r16      SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16        OPTIONAL,-- Need N
    srs-PosResourceToReleaseList-r16        SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResourceId-r16            OPTIONAL,-- Need N
    srs-PosResourceToAddModList-r16         SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16              OPTIONAL -- Need N

In our view, capability of propagation delay compensation and capability of positioning shall be decoupled, especially for TRS based DL estimation. Therefore, we suggest introducing SRS configuration for PDC in SRS-config.
Proposal #1: Introduce the following in SRS-config to configure the SRS for RTT-based PDC: 
•	SRS-PDCResourceSet-r17
•	srs-PDCResourceId List
•	SRS-PDCResource-r17
Moreover, in UE feature discussion, FG 25-19a potentially be introduced for PRS based propagation delay compensation. In order to get clean solution, we prefer to use SRS for RTT based PDC for both PRS based and TRS based RTT-based PDC. Even for RTT-based PDC with PRS, it shall be decoupled with positioning capability since RTT-based PDC with PRS only require the capability of DL timing estimation other than the whole procedure or RTT based positioning and signaling.  
Proposal #2: SRS for RTT-based PDC will be used for both RTT-based PDC with CSI-RS for tracking and PRS. 
Conclusions
This contribution discusses the remaining issues related to propagation delay compensation for RTT based method, the following proposal was made:
Proposal: Introduce the following in SRS-config to configure the SRS for RTT-based PDC: 
•	SRS-PDCResourceSet-r17
•	srs-PDCResourceId List
•	SRS-PDCResource-r17
[bookmark: _GoBack]Proposal #2: SRS for RTT-based PDC will be used for both RTT-based PDC with CSI-RS for tracking and PRS. 
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