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Introduction
In last RAN3 meeting, agreements and open issues about PDC were captured in [1] as below:

Introduce the Time Synchronisation Assistance Information IE as an optional UE-level parameter in PATH SWITCH REQUEST ACKNOWLEDGEMENT.

It is the gNB-CU that decides whether/how to perform PDC (Note: the PDC mechanisms to be specified in Rel-17, if any, are FFS pending RAN2).

Further discussion needed on the following (open issues) in 2nd round:

· Whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity).

· Further collect companies’ view on gNB-based PDC, check RAN2 progress if any

Further discussion of gNB-based PDC is postponed to next meeting to allow further RAN2 progress. The following may need further discussion depending on RAN2 discussion outcome:

-
For TA-based PDC at the gNB, it is FFS whether DU reports compensated RTI or the TA-value.

-
For RTT-based PDC, DU may need to report gNB Rx-Tx time different to the CU (FFS)
And RAN2 send LS on PDC for Time Synchronization in [2]. Some agreements impact RAN3 is highlighted as below:

In RAN2#116bis e-meeting, based on the latest RAN1 progress as indicated in [R2-2200080], RAN2 has discussed the open issues for Time Synchronization and focus on the specification impacts of RTT-based PDC and legacy TA-based PDC procedures. The agreements are achieved as below:

1. Both RTT-based PDC and legacy TA-based PDC are supported.

2. Both RTT-based UE side PDC and RTT-based gNB side PDC are supported.  RTT-based gNB side PDC has to be a simple solution and converge by February meeting.  

3. A single pair of TRS/PRS and SRS is configured via RRC signaling for RTT-based PDC.

4. For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNBRx-Tx, shall be provided to UE via DLInformationTransfer signaling.

5. No need to introduce additional activation for RTT measurement in UE side.

6. For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.

7. For RTT-based gNB side PDC, besides UE Rx-Tx time difference, no additional information needs to be reported to NW.

8. The signaling flow(s) of RTT-based PDC can be captured in stage-2 specification (taking the examples in [R2-2200991] or [R2-2201016] as baseline). The details can be further fine-tuned based on RAN2 agreements during stage-2 running CR review.

9. FFS an explicit indication to only activate UE side TA-based PDC is introduced in SIB or in unicast signalling and what is indicated

10. FFS For TA-based PDC, it’s no need to specify PD calculation related contents in RAN2.

11. Network configuration should guarantee that RTT-based PDC and TA-based PDC are not activated simultaneously for a UE.

12. RAN2 confirms to introduce separate R17 UE capabilities for RTT-based PDC and legacy TA-based PDC, as defined by RAN1 feature list.

13. RAN2 confirm the agreement in last meeting that reference time provided in dedicated signaling takes priority.  FFS UE behavior when it receives reference time info via dedicated signaling.  

14. It’s no need to specify solution for the issue of mismatch between propagation delay value and reference time information.

Moreover, in recent RAN2 e-meetings, some agreements related to TA-based PDC have been achieved as below:

RAN2#115 e-meeting:
1. RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.

2. The gNB can enable/disable UE-side PDC via unicast-RRC signalling for Rel-17.

RAN2#116 e-meeting:

1. The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.

RAN2 understands that the above agreements marked with highlight yellow may have impacts on RAN3 specifications, e.g., F1 application protocol. Therefore RAN2 respectfully ask RAN3 to take the above information into account and to see whether changes to specification are needed.

We will further discuss the PDC based on the RAN2 and RAN3 agreements, and provide the proposals in this contribution.
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Discussion
In SoD [1] of the email discussion, whether/how the Uu Time Synchronisation Error Budget affects RTI delivery (e.g. periodicity) was disussed but no consensus on this issue. Also some company think the uncertainty field value of the RTI. Some companies think the Uu Time Synchronisation Error Budget affects RTI delivery periodicity. Also consider the PDC scenario, the DU may generate the PDC RTI based on this information. So the Uu Time Synchronisation Error Budget Information sending to DU may have some potential usage.
Proposal 1: Uu Time Synchronisation Error Budget Information can be sent to DU 

The gNB side PDC is agreed to supported by RAN2 and discuss in last RAN3 meeting. It include TA-based PDC and RTT-based PDC. The PDC should impact F1AP. We have identified the solution in the SoD[1].

In gNB side TA-base PDC, we have two major issues. 1). how to trigger the TA-base measureemnt. 2). which node generate the PDCed RTI(i.e. DU send TA value or PDC RTI to CU).  For the first issue, there are two solution on board. Reuse the E-CID MEASUREMENT procedure if it is trigger by LMF and define new procedure to trigger if the E-CID MEASUREMENT is not triggered by LMF. Or decouple the TA-PDC procedure from E-CID MEASUREMENTprocedure(i.e. use the new procedure for the PDC). The CU may request the TA value Report OnDemand or Periodic. It may be different requireemnts on the E-CID measurement from PDC. We would like suggest use new procedure for the PDC even reusing E-CID MEASUREMENT may save signalling.   
Proposal 2: Design new procedure for CU requesting the DU reports TA/RTI information
For the second issue, which node generate the PDC RTI, either DU or CU geneated the PDCed RTI is feasible. If the DU generate the PDCed RTI, Uu Time Synchronisation Error Budget Information should be sent to DU for RTI generated. If CU generate the PDCed RTI, the DU send the TA value and RTI to CU, then the CU generate the PDCed  RTI based on the TA value and latest RTI from DU. It may not align with same time point. So we slight prefer the DU generate the PDCed RTI.

 Proposal 3: DU generates the compensated RTI and sends to CU 

In gNB side RTT-based PDC, RAN2 agree that “For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNBRx-Tx, shall be provided to UE via DLInformationTransfer signaling” and “For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.” In last RAN3 meeting, most companies think the DU may need to report gNB Rx-Tx time different to the CU regardless the UE side or gNB side RTT-based PDC. In F1 AP, the gNB Rx-Tx time different IE is carried in Positioning Measurement Result IE in POSITIONING MEASUREMENT RESPONSE/Report message. For the RTT-based PDC, the postioning procdure can be resued to transfer the gNB Rx-Tx time different information. Or reuse the new design procedure in proposal 2.
Proposal 4: DU should report gNB Rx-Tx time different to the CU 
Proposal 5: Positioning Measurement response/report or new procedure in P2 can be used to transfer the gNB Rx-Tx time different from DU to CU
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Conclusion

In the present contribution we make the following observations and proposal:
Proposal 1: Uu Time Synchronisation Error Budget Information can be sent to DU 

Proposal 2: Design new procedure for CU requesting the DU reports TA/RTI information

Proposal 3: DU generates the compensated RTI and sends to CU 

Proposal 4: DU should report gNB Rx-Tx time different to the CU 

Proposal 5: Positioning Measurement response/report or new procedure in P2 can be used to transfer the gNB Rx-Tx time different from DU to CU
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