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1	Introduction
In RAN2#116-e, the following agreements on propagation delay compensation (PDC) were made:
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, RAN1 made the following agreements in RAN1#107-e:
	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 propagation delay compensation, the Rx-Tx time difference is reported via RRC signaling.


This contribution discusses remaining open issues on PDC.
2	Discussion
RAN1 concluded PDC mechanism for Rel-17 that RTT-based PDC is supported whereas legacy TA-based mechanism without enhancements in RAN1/RAN4 is supported [1]. RAN2 has to design the signalling structure to support the Rel-17 PDC mechanism.
Figure 1 describes the high-level principle of RTT-based PDC agreed in RAN1. RTT-based PDC is based on RX-TX time difference measured at both NW and UE sides. Depending on the node which compensates the derived PD value, signalling to report the measurement is required. If RTT-based PDC is performed at the gNB side, UE will report the RX-TX measurement report including at least UE RX-TX time difference at a given granularity. If RTT-based PDC is performed at the UE side, gNB will provide the RX-TX measurement report to the UE including gNB RX-TX time difference at a given granularity.
RAN1 agreed to use RRC signalling as RX-TX time difference reporting from UE to NW. From RAN2 perspective, RRC signalling is a working solution and there is no critical issue. Moreover, the symmetric RRC signalling can be used also for downlink, i.e. RX-TX measurement at gNB. In order to guarantee the accuracy of the synchronization between gNB and UE, ReferenceTimeInfo should be periodically signalled to the UE. The measurement RX-TX time difference can be carried in the same message without introducing a new message. 


Figure 1. RTT-based PDC

Proposal 1.  RX-TX measurement at gNB is signalled to UE via ReferenceTimeInfo.
RAN2 agreed that gNB can enable/disable UE-side PDC. In our view, it is natural that ReferenceTimeInfo includes the indication. Considering periodic transmission of ReferenceTimeInfo, if ReferenceTimeInfo indicates whether the UE performs PD measurement, it will be controlled dynamically. Then, further dynamic activation/deactivation is not necessary.
Proposal 2. Activation/deactivation of PD measurement is not supported, i.e. only RRC-based PD configuration is supported in Rel-17.
Now we have two PDC mechanism, i.e. TA-based and RTT-based. Also, either gNB or UE can perform the PDC. Combining all, we have four options of PDC introduced in Rel-17, as follows:
1. TA-based PDC and gNB-side compensation (i.e. no UE-side compensation)
2. RTT-based PDC and gNB-side compensation, requiring UE-side measurement
3. RTT-based PDC at UE, requiring gNB-side measurement
4. TA-based PDC at UE (UE only uses TA value)
[bookmark: _GoBack]It is noted that Rel-16 PDC assumes TA-based PDC but it was not specified and UE proprietary solution can be used. In our view, ReferenceTimeInfo needs to configure the option which the UE should perform.
Proposal 3. ReferenceTimeInfo configures the PDC option which UE should perform among the following:
1. No UE-side PDC and UE reports RX-TX measurement at UE.
2. No UE-side PDC nor UE reporting TX-RX measurement.
3. Explicit indication that UE performs UE-side RTT-based PDC.
4. Explicit indication that UE performs UE-side TA-based PDC based on legacy TA value. 
5. Up to UE implementation (proprietary solution including TA-based PDC), i.e. Rel-16.
3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1.  RX-TX measurement at gNB is signalled to UE via ReferenceTimeInfo.
Proposal 2. Activation/deactivation of PD measurement is not supported, i.e. only RRC-based PD configuration is supported in Rel-17.
Proposal 3. ReferenceTimeInfo configures the PDC option which UE should perform among the following:
1. No UE-side PDC and UE reports RX-TX measurement at UE.
2. No UE-side PDC nor UE reporting TX-RX measurement.
3. Explicit indication that UE performs UE-side RTT-based PDC.
4. Explicit indication that UE performs UE-side TA-based PDC based on legacy TA value. 
5. Up to UE implementation (proprietary solution including TA-based PDC), i.e. Rel-16.
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