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1. Introduction
RAN#88e meeting updated the Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication WID in [1]. The following objectives are related to RAN3.
	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]
2. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


This paper analyses the potential mobility issue of the time synchronisation.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Last RAN2#111-e meeting has discussed this potential mobility issues where UE may lose the accuracy of its 5G reference time. Wherein some enchantments are proposed, such as, the reference time of the target cell is included in the handover message which is sent to UE. 
However, even if the UE receives the reference time in the handover command, the UE cannot use it until UE accesses to the target cell and receives the TA command for the propagation delay compensation. In addition, during a legacy handover, the UEAssistanceInformation message, contained in the HO request message, will be transferred to the target gNB by the source gNB as specified in section 11.2.2 in TS 38.331. 

	[bookmark: _Toc46440012][bookmark: _Toc46444849][bookmark: _Toc46487610][bookmark: _Toc52837488][bookmark: _Toc52838496][bookmark: _Toc53007136][bookmark: OLE_LINK38][bookmark: OLE_LINK39]–	HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
Direction: source gNB/source RAN to target gNB or CU to DU.
HandoverPreparationInformation-IEs ::=  SEQUENCE {
   ...,
    as-Context                              AS-Context                                      OPTIONAL
}

AS-Context ::=                          SEQUENCE {
    ...,
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]]
 }


Based on this information, the target gNB can be aware of UE’s preference for 5G reference time (i.e. referenceTimeInfoPreference-r16 IE included in the UEAssistanceInformation IE), and send the time synchronization message to the UE when the UE successfully accesses the target gNB. Hence this enhancement does not bring much gain compared with the legacy procedure. 
[bookmark: OLE_LINK153]Observation 1: The target gNB can be made aware of UE’s preference for 5G reference time and send the time synchronization message to the UE when the UE successfully accesses the target gNB. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Proposal 1: No enhancement is needed to fulfil the time synchronisation enhancements during the handover procedure. This can be finally acknowledged by RAN2.
3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Observation 1: The target gNB can be made aware of UE’s preference for 5G reference time and send the time synchronization message to the UE when the UE successfully accesses the target gNB. 
Proposal 1: No enhancement is needed to fulfil the time synchronisation enhancements during the handover procedure. This can be finally acknowledged by RAN2.
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