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According to the Rel-17 IIOT WID [1] as quoted below, RAN2 needs to consider the PDC (Propagation Delay Compensation) enhancements and the reference time issue caused by the UE mobility.
	· Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


In this contribution, we provide some analysis on the mobility impacts on the referenceTimeInfo provisioning.
Discussion
Mobility issue on the referenceTimeInfo


Figure 1: Provisioning of the referenceTimeInfo
According to the Rel-16 IIOT, the referenceTimeInfo can be provided to the UE via the following two ways:
· Broadcast (i.e. the SIB9)
· Unicast (i.e. the DLInformationTransfer message)
The gNB also decide whether to provide the referenceTimeInfo to the UE based on the UE interest (i.e. via the referenceTimeInfoPreference in the UEAssistanceInformation message) of the reference time.
According to the 3GPP TS 38.331 [5], as the UEAssistanceInformation message is already included in the HandoverPreparationInformation message from the source gNB to the target gNB, the target gNB knows whether the UE is interested in the reference time information or not. However according to the current specification, the referenceTimeInfo provided in the DLInformationTransfer message cannot be provided in the handover command (i.e. RRCReconfiguration with sync). Then during the handover, the UE clock could be de-synchronized with the target gNB clock. According to the analysis given in [6], the maximum de-synchronization time of the UE clock would be too long, according to the following calculation. Then this would cause the time error in the gPTP message.
Maximum_De-sync_time = Handover_Interruption_Time + Target_Preparation_Time_Of_ReferenceTime
Where:
· Handover_Interruption_Time: From the reception of the handover command to the handover completion
· Target_Preparation_Time_Of_ReferenceTime: From the handover completion to the reception of the target referenceTimeInfo
Observation 1: The UE clock could be de-synchronized from the gNB clock due to the handover.
Observation 2: The target gNB already knows the UE interest of the referenceTimeInfo, as the referenceTimeInfoPreference in the UEAssistanceInformation message is forwarded via the inter-node HandoverPreparationInformation RRC message.
According to the Observations given above, we consider that the referenceTimeInfo can be included in the handover command (i.e. the RRCReconfiguration message with sync), to correct the UE clock during handover.
Proposal 1: The referenceTimeInfo is included in the handover command (i.e. the RRCReconfiguration message with sync).
As the handover command is transmitted and coordinated between the source node and the target node during the handover and both the source node and the target node would be able to send the referenceTimeInfo to the UE, RAN2 is kindly requested to send an LS to RAN3 to inform the RAN2 decision. Then RAN3 can discuss whether any specification change is needed in RAN3.
Proposal 2: RAN2 is kindly requested to send an LS (as given in the Annex) to RAN3 to inform the RAN2 decision that the referenceTimeInfo is included in the handover command.

Conclusions
According to the analysis given above for the referenceTimeInfo transmitted during the handover, we have the following Observations and Proposals:
Observation 1: The UE clock could be de-synchronized from the gNB clock due to the handover.
Observation 2: The target gNB already knows the UE interest of the referenceTimeInfo, as the referenceTimeInfoPreference in the UEAssistanceInformation message is forwarded via the inter-node HandoverPreparationInformation RRC message.
Proposal 1: The referenceTimeInfo is included in the handover command (i.e. the RRCReconfiguration message with sync).
Proposal 2: RAN2 is kindly requested to send an LS (as given in the Annex) to RAN3 to inform the RAN2 decision that the referenceTimeInfo is included in the handover command.
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1	Overall description
In the Rel-16, the reference time information can be provided via either broadcast (i.e. the SIB9) or unicast (i.e. the DLInformationTransfer message), but not included in the handover command (i.e. the RRCReconfiguration message). According to the discussion on the reference time information provided during the handover, RAN2 noticed that if the reference time information is not provided during the handover, the internal clock of the UE could be desynchronized from the clock of the network due to the interruption time caused by the handover and the late provisioning of reference time information by the target gNB after the handover.
Thus RAN2 agreed to allow the target gNB to provide the referenceTimeInfo in the RRCReconfiguration message during the handover. RAN2 also noticed that the UE interest (i.e. the referenceTimeInfoPreference in the UEAssistanceInformation message) of the referenceTimeInfo is already forwarded via the inter-node HandoverPreparationInformation RRC message according to the Rel-16 3GPP TS 38.331. As both the target node and the source node would be able to provide the referenceTimeInfo to the UE, RAN2 understands that the coordination between the target node and the source node might be needed. RAN2 thinks that the details on how/whether the reference time information is coordinated between the source node and the target node can be up to RAN3 to decide,  
2	Actions
To RAN3 group.
ACTION: RAN2 respectfully asks RAN3 to take the above RAN2 decisions into account for the reference time information coordination between the source node and the target node.
3	Dates of next TSG RAN WG2 meetings
TSG RAN WG2 Meeting #113-bis-e          Apr 2021
TSG RAN WG2 Meeting #114-e             May 2021
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