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Introduction
The WI of Further mobility enhancement was agreed. The related objectives are listed below.

	
· Timing Advance management [RAN1, RAN2]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized




In this contribution, we provide our views on the TA management in the mobility scenarios.

Discussion
One of enhancement to shorten the interruption time during the handover is to shorten the RACH procedure of UE for UL synchronization. If the uplink synchronization can be achieved before the handover procedure or before the interruption time, this part of latency for the mobility could be reduced. 

Similar as the discussion of two TA under MTRPs in MIMO, multiple mechanisms could be considered to acquire the UL synchronization or UL TA early. 
· Option 1: UL transmission with other signals, e.g. SRS
· Option 2: PDCCH ordered RACH 
· Option 3: UE triggered RACH by CBRA or CFRA

As the UE moving to the cell edge, the UE could detect the neighbour cells’ SSBs and determine whether a handover is needed. Meanwhile, the UE could detect both the SSBs from current serving cell and the neighbour cell’s and determine the propagation delay gap between the two gNBs. The propagation gap could be used for the estimation of the TA to the neighbour cell. Based on this estimated TA, UE could transmit a first UL transmission, e.g. SRS, to the neighbour cell or the targeted cell. The targeted cell could further adjust the UL timing or update the TA of the UE. 

In Option 2, an PDCCH ordered RACH could be used for the acquisition of initial TA to the target cell. The PDCCH order RACH could be triggered by the serving cell. And the target cell should have the knowledge that this RACH procedure is used for the early acquisition of the TA and sent the TA to the UE. 

In the Option 3, a UE triggered RACH could be considered. Since the UE could measure the RSRP of serving cell and target cell, it can determine when will the handover happen. Then UE could trigger a RACH procedure to acquire the initial TA to the targeted cell. 

Proposal 1:
It is proposed to consider the mechanisms listed below to acquire the initial TA to the target cell. 
· Option 1: UL transmission with other signals, e.g. SRS
· Option 2: PDCCH ordered RACH 
· Option 3: UE triggered RACH by CBRA or CFRA

Conclusions
In this contribution, we provide our views on the TA management in the mobility scenarios. The proposals are listed as below.

Proposal 1:
It is proposed to consider the mechanisms listed below to acquire the initial TA to the target cell. 
· Option 1: UL transmission with other signals, e.g. SRS
· Option 2: PDCCH ordered RACH 
· Option 3: UE triggered RACH by CBRA or CFRA
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