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1	Introduction
In the previous RAN2 meetings, the following agreements were reached [1]. 

Agreements
1. The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.  
2. A new RRC parameter can be introduced to explicitly enable/disable UE-side PDC
3. When reference time information is received in both the DLInformationTransfer message and the SIB9, the UE applies the reference time info in the DLInformationTransfer message.  The UE will follow dedicated signaling if timing reference is received in both unicast and broadcast
4. The timing synchronization in I-IoT should focus on the signaling between the UE and gNB, i.e. different from Multi-RTT based signalling flow which involving LMF and AMF

Also, in the previous RAN1 meeting, they sent an LS [2] to RAN2 as following:
	
Agreement
If RTT-based PDC is supported, a single granularity 32Tc (i.e. k=5) is supported for Rx-Tx measurement report. 

Agreement 
For Rel-17 
· Support RTT-based PDC method 
· Support PDC method based on legacy TA-based mechanism
·  No RAN1/RAN4 specification impact expected

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.

Agreement 
Send an LS to RAN2 and RAN4 with the content including:  
· The agreements made in RAN1#107-e for propagation delay compensation. 
· Ask RAN4 to define the following for RTT-based propagation delay compensation:  
· UE Rx-Tx time difference measurement accuracy based on CSI-RS for tracking
· UE Rx-Tx time difference measurement accuracy based on PRS (including reuse existing spec if appropriate)
· gNB Rx-Tx time difference absolute accuracy based on SRS (including reuse existing spec if appropriate)
· Inform RAN4 that enhanced TA-based PDC with reduced Te and enhanced TA command granularity is precluded in RAN1.

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.



This paper further discusses the propagation delay compensation for TSN based on latest RAN1 input. The corresponding analysis and proposals are provided.
[bookmark: _Ref178064866]2	Discussion
2.1 signaling PDC with RTT method
As shown in the LS above, it is agreed that for RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling. 
According to RAN1 LS, 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. For UL, SRS is used for Rx – Tx time difference estimation at gNB side for RTT-based PDC. For DL, CSI-RS for tracking (TRS) or PRS are used for Rx – Tx time difference estimation at UE side.
Observation1: RAN1 agreed that For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signalling. 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.
How to trigger UE to report RX-TX time difference is an open issue. Generally, the following three options can be considered.
· Option1: Periodical UE Rx-Tx time difference measurement/reporting. 
· Option2: gNB explicitly indicate UE to conduct RTT measurement/reporting using dedicated signaling. 
· Option3: event based trigger e.g. UE start RTT measurement/reporting when UE is far away from gNB.

[bookmark: _GoBack]Considering PDC is only needed e.g. when UE is far away from the gNB, periodically UE Rx-Tx time difference measurement reporting is not efficient from power saving perspective, therefore event type UE Rx-Tx time difference measurement and reporting could be introduced for RTT based PDC.
Proposal1: RAN2 to discuss the trigger condition for UE to start RX-TX time different measurement and reporting.
Proposal2: Introduce event triggered RX-TX time different measurement and reporting.
Another issue is about RTT based PDC procedure i.e. how to transmit the Rx-Tx timing difference from UE to gNB or gNB to UE. As analyzed in [4], two possibilities exist as following:
OptionA (one step exchange): gNB decides sends gNB Rx-Tx timing difference to UE when it is needed. UE directly calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference.
OptionB (two step exchange): This requires two steps. 1st step is UE sends UE Rx-Tx timing difference to gNB when it is needed. 2nd step is gNB calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference, and send the calculated PDC to UE.
Since in RAN2 115e meeting, we agreed that gNB pre-compensation is not precluded for RTT measurement as following. Therefore both Option A and B should be supported.    
Agreements
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
3. 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.  
4. UE Assistance information from the UE which could for example be used by gNB to activate PDC is not supported
5. Implicit activation of UE-side PDC when a pre-configured threshold is met is not supported
6. UE-based trigger for TA update or RACH procedure for PDC are deprioritized for Release 17

Proposal3: For RTT based PDC procedure, RAN2 to discuss and agree the following two options.
Option A (one step exchange): gNB sends gNB Rx-Tx timing difference to UE when it is needed. UE directly calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference.
Option B (two step exchange): This requires two steps. 1st step is UE sends UE Rx-Tx timing difference to gNB when it is needed. 2nd step is gNB calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference, and send the calculated PDC to UE.
In rel-16 positioning, the PRS/SRS resources are configured through LPP. For rel-17 RTT based PDC, since the framework of RTT based PDC is independent of LPP and the Rx-Tx time difference is agreed to be reported via RRC signaling. Therefore, RRC parameters should be used to configure PRS/SRS resources for RTT based PDC. 
Proposal4: RAN2 to discuss the RRC IEs for PRS/SRS configuration for RTT based PDC.
3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
[bookmark: _In-sequence_SDU_delivery]Observation1: RAN1 agreed that For RTT-based propagation delay compensation, the Rx-Tx time difference is reported via RRC signalling. 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.
Proposal1: RAN2 to discuss the trigger condition for UE to start RX-TX time different measurement and reporting.
· Option1: Periodical UE Rx-Tx time difference measurement/reporting. 
· Option2: gNB explicitly indicate UE to conduct RTT measurement/reporting using dedicated signaling. 
· Option3: event based trigger e.g. UE start RTT measurement/reporting when UE is far away from gNB.

Proposal2: Introduce event triggered RX-TX time different measurement and reporting.
Proposal3: For RTT based PDC procedure, RAN2 to discuss and agree the following two options.
Option A: gNB decides when to conduct PDC and sends gNB Rx-Tx timing difference to UE when it is needed. UE calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference.
Option B : This requires two steps. 1st step is UE decides when to conduct PDC and sends UE Rx-Tx timing difference to gNB when it is needed. 2nd step is gNB calculates the PDC based on gNB Rx-Tx timing difference and UE Rx-Tx timing difference, and send the calculated PDC to UE.
Proposal4: RAN2 to discuss the RRC IEs for PRS/SRS configuration for RTT based PDC.
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