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According to the WID [1] as quoted below of the IIOT work item, the PDC (Propagation Delay Compensation) enhancements are required for the reference time information provided by the gNB.
	1. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


According to the email discussion [2] for the PDC, both the TA-based PDC and the RTT-based PDC are discussed. In this contribution, we provide our understandings on whether RAN should support the PDC for the UEs in any RRC state.
Discussion
PDC and RRC state
According to the Rel-16 IIOT discussion, the reference time information can be provided to the UE in the following two ways:
· Option 1 (unicast): referenceTimeInfo-r16 is provided in the DLInformationTransfer RRC message.
· Option 2 (broadcast): referenceTimeInfo-r16 is provided in SIB9.
From our understanding, when the cell is larger, both Option 1 and Option 2 would require the PDC for the reference time information provided to the UE. As the propagation delay depends on the location of the UE, the gNB/UE needs to perform the PDC for each UE independently.
For the unicast provisioning of the reference time information, as only the CONNECTED UE is able to receive the referenceTimeInfo-r16 provided in the DLInformationTransfer RRC message. Either the UE or the gNB is able to perform the PDC. If the PDC is performed at the gNB or when the UE is close to the gNB (e.g. the gNB may determine that the UE is close to the gNB when the TA of the UE is small), the gNB can disable the PDC at the UE. As discussed in the email discussion [2] for PDC, the gNB would not configure the UE-based PDC via a unicast RRC signalling (e.g. RRCReconfiguration). From the UE point of view, the UE does not need to know whether the disabling of the PDC is due to the UE location close to the gNB or due to the case that the gNB has performed the PDC.
Observation 1: When the UE-based PDC is not configured by the gNB, the PDC may not be needed at all or has been performed by the gNB.
For the broadcast provisioning of the reference time information, the UE in all RRC states (i.e. IDLE/INACTIVE/CONNECTED) is able to receive the referenceTimeInfo-r16 provided in SIB9. However it is not possible for the gNB to perform the PDC for the broadcast provision of the reference time information, as the PDC for each UE would be quite different. Furthermore the gNB may not be able to know whether a UE is receiving the referenceTimeInfo-r16 provided in SIB9. Thus only the UE-based PDC can be performed. When the UE is in IDLE/INACTIVE, the TA is not valid for the UE. Then the UE would have to trigger a RACH procedure to obtain a valid TA for the UE-based PDC. Then extra standard efforts would be required to allow the IDLE/INACTIVE UE to trigger RACH for PDC purpose. Before defining the PDC solution, we consider that RAN2 should firstly discuss whether the IDLE/INACTIVE UE should support PDC. 
Observation 2: The gNB-based PDC is not feasible for the broadcast provisioning of the reference time information.
Proposal 1: RAN2 is kindly requested to discuss whether the UE-based PDC is supported for IDLE/INACTIVE UE, for the broadcast provisioning of the reference time information.
[bookmark: _GoBack]For either unicast or broadcast provisioning of the reference time information, the UE in CONNECTED can provide its reference time interest via the referenceTimeInfoPreference-r16 in the UEAssistanceInformation RRC message. Then the PDC can be performed for the UE for either broadcast or unicast provisioning of the reference time information.
Proposal 2: The UE-based PDC can be configured for either broadcast or unicast provisioning of the reference time information.
Here we consider that we could have the following two ways to enable/disable the UE-based PDC:
· Option 1: unicast configuration to enable/disable PDC
· Option 2: broadcast configuration to enable/disable PDC
From our understanding both Options are feasible for either broadcast or unicast provisioning of the reference time information. Depending on the cell size, the gNB can disable the PDC for all UE(s) when the cell is small, or the gNB can enable the PDC for all UE(s) when the cell is large via broadcast configuration (i.e. Option 2). When the gNB provides the referenceTimeInfo-r16 in the DLInformationTransfer RRC message, the gNB can disable the UE-based PDC via unicast configuration when the PDC is performed at the gNB, or enable the UE-based PDC when the gNB-based PDC is not performed. When the gNB receives the UE’s interest of the reference time information via UEAssistanceInformation, the gNB could enable/disable the UE-based PDC when the reference time information is provided via SIB9.
Proposal 3: When the reference time information is provided via unicast, the gNB can enable/disable UE-based PDC via either unicast configuration or broadcast configuration.
Proposal 4: When the reference time information is provided via broadcast, the gNB can enable/disable UE-based PDC via either unicast configuration or broadcast configuration.

Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: When the UE-based PDC is not configured by the gNB, the PDC may not be needed at all or has been performed by the gNB.
Observation 2: The gNB-based PDC is not feasible for the broadcast provisioning of the reference time information.
Proposal 1: RAN2 is kindly requested to discuss whether the UE-based PDC is supported for IDLE/INACTIVE UE, for the broadcast provisioning of the reference time information.
Proposal 2: The UE-based PDC can be configured for either broadcast or unicast provisioning of the reference time information.
Proposal 3: When the reference time information is provided via unicast, the gNB can enable/disable UE-based PDC via either unicast configuration or broadcast configuration.
Proposal 4: When the reference time information is provided via broadcast, the gNB can enable/disable UE-based PDC via either unicast configuration or broadcast configuration.
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