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Regarding to the propagation delay compensation (PDC), the following agreements have been achieved in RAN1 and RAN2:
RAN2#112 Agreement [1]:
· It is up to RAN1 to decide which PDC options should be supported for Scenario 1, 2 and 3 in Release-17.
RAN2#113 Agreement [2]:
· RAN2 to confirm which PDC option to choose is up-to RAN1 to decide
RAN1#104bis Agreement [3]:
· Observation 1: Propagation delay compensation based on existing Rel-15/Rel-16 TA procedure and associated granularity, with no enhancements in RAN1, is sufficient for meeting the Uu interface synchronicity error budget in LS R2-2010837 for the smart grid scenario.  
· Observation 2: RAN1 needs to further study and specify the feasible enhancement (if any with RAN1 spec impact) for propagation delay compensation for control-to-control scenario, in order to meet the synchronicity budget of Uu interface in LS R2-2010837. 
Take the following as the evaluation assumptions for both RTT-based PDC and TA-based PDC.   
· The UE may acquire an up-to-date PD estimation after waking up from DRX. This implies that gNB may signal an update timing advance value or complete a Rx-Tx measurement procedure.
· errorUE,DL,RX is based on other signals (e.g. CSI-RS) instead of SSB.
· errorBS, UL,RX iss based on other uplink signals instead of contention based PRACH, e.g. SRS.  
· Further study and specify new procedure/signaling (if necessary) to ensure that the PD estimation can be acquired after DRX for the adopted PDC method.
Even though RAN1 has not concluded the final PDC method yet, RAN2 can discuss the PDC related issues which are independent of the PDC method, e.g. which node performs the PDC. In this contribution, we will discuss some RAN2 specific issues about the PDC and give our proposals.
Discussion
In RAN2#113bis meeting, a RAN3 LS [4] has been received: 
Overall Description:
· RAN3 has begun discussing propagation delay compensation (PDC) enhancements, including gNB-based PDC (i.e. propagation delay pre-compensation by the gNB).
· RAN3 considers that gNB-based PDC may have RAN3 specification impacts. However, it is RAN3 understanding that support for gNB-based PDC is up to RAN1 and RAN2 decisions. Therefore, RAN3 will not further discuss gNB-based PDC unless support for the functionality is first confirmed by RAN1/RAN2.
In RAN1#104bis meeting, the following conclusion has been achieved:
Conclusion:
· Leave it to RAN2 to decide whether to support UE based compensation and/or gNB based compensation for any propagation delay compensation method RAN1 may adopt for Rel-17, if applicable.
Observation 1: Based on the RAN3 and RAN1 agreements, RAN2 is responsible to decide which node performs the PDC.
Proposal 1: Whether to support UE based and/or gNB based PDC is up to RAN2 decision.
UE based and/or gNB based PDC?
In R16, whether the UE or the gNB should conduct PDC has been discussed for several meetings. The final decision is that UE may conduct PDC based on implementation, but no requirements could be introduced on the UE conducting PDC. In R17, this issue must be reconsidered. From our understanding, there are three reasons to support UE based PDC in R17:
(1) In R16, RAN2 agreed that PDC may be done by UE implementation (i.e. based on TA ). 
As R16 has supported UE based PDC, there is no reason to exclude the UE based PDC in R17.
(2) For reference time provided via broadcast, gNB based PDC is not feasible. 
As the propagation delay is UE specific and hence cannot be pre-compensated in a broadcast message. If only gNB based PDC is adopted, it means only the unicast method can be used to provide reference time, which restricts the NW implementation.
(3) RAN1 has agreed that “Propagation delay compensation based on existing Rel-15/Rel-16 TA procedure and associated granularity, with no enhancements in RAN1, is sufficient for scenario 3.”. 
As reference time can be provided via unicast and broadcast, RAN1 agreement means that at least for broadcast UE can perform TA based PDC as legacy.
Proposal 2: Same as in R16, PDC can be performed at UE side.
PDC for the unicast reference time
When the reference time is provided via a unicast RRC message, either the UE or the gNB can perform PDC as long as they know the exact propagation delay. As the gNB knows the timing advance of every UE and is therefore aware of their propagation delays, gNB can perform PDC for scenario 3. For scenario 1 and scenario 2, RAN1 has not decided whether adopt enhanced TA based PDC or RTT based PDC. Even though the RTT based PDC is adopted finally, it is still possible that gNB performs PDC if UE can report the UE Rx-Tx time difference to NW.
Proposal 3: For the unicast reference time, gNB can perform the PDC.
If the gNB pre-compensation is not always performed for the unicast reference time, then one UE needs to know when to compensate the propagation delay. Otherwise, double-compensation issue may occur. This issue will not happen if RTT based PDC is adopted. The reason is that UE can assume that NW will not perform the PDC if NW configures UE to perform propagation delay measurement. However, UE does not know whether it needs to perform the PDC or not if TA based PDC is adopted. As TA based PDC has been agreed to use in scenario 3, double-compensation anyway has to be avoided. Thus, the gNB needs to indicate UE whether the PDC needs to be done at UE side. 
Proposal 4: If the PDC is not always performed by gNB for the unicast reference time, gNB indicates UE whether the PDC needs to be done at UE side.
PDC for the broadcast reference time
RAN1 has agreed that TA based PDC is used for the smart grid scenario. When the reference time is provided via the SIB, the UE (e.g., in the uplink out-of-sync of the RRC_CONNECTED) which does not have a valid TA value has no way to perform PDC. One solution is that UE wait to perform PDC when a valid TA is available. The drawback is that the additional sync error will be brought due to UE mobility. Thus, it is better that UE can request PD information for the PDC if UE does not have a valid TA, which means that UE can request the latest TA. According to the MAC spec, it is not allowed that the UE triggers the RACH procedure only for the PDC. Thus it is proposed that a new trigger condition for the RACH procedure is introduced for the propagation delay compensation of the broadcast reference time.
Proposal 5: For the broadcast reference time, UE can trigger the RACH procedure for the PDC if the UE does not have a valid TA.
Conclusions
[bookmark: _GoBack]Based on the analysis given above, we have the following observation and proposals:
Observation 1: Based on the RAN3 and RAN1 agreement, RAN2 is responsible to decide which node performs the PDC.
Proposal 1: Whether to support UE based and/or gNB based PDC is up to RAN2 decision.
Proposal 2: Same as in R16, PDC can be performed at the UE side.
Proposal 3: For the unicast reference time, gNB can perform the PDC.
Proposal 4: If the PDC is not always performed by the gNB for the unicast reference time, the gNB indicates whether the PDC needs to be done at UE side.
[bookmark: _Toc502437832]Proposal 5: For the broadcast reference time, UE can trigger the RACH procedure for the PDC if the UE does not have a valid TA.
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