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1. Introduction
In the last meeting, following agreements have been made for RACH-less handover.
Agreements:
1. Support RACH-less Handover in Rel-18.
2. RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
3. In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
4. Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario
In this contribution, we further discuss the RACH-less handover in NR NTN.
2. Discussion 
In RAN2 #120 meeting, an LS [1] was sent to check with RAN1 in which scenarios RACH-less handover is possible. According to the reply from RAN1 [2] and RAN4 [3], RACH-less handover could be applied for NTN with UL synchronization maintained by TA pre-compensation using the assistance information (e.g. epoch time, ephemeris, common TA) of the target cell. 
In RAN2 #121 meeting, it was agreed that the RACH-less handover is supported in Rel-18 NTN and LTE’s RACH-less handover procedure would be used as a baseline. In LTE, the UE could receive rach-Skip in handover command (i.e. RRCConnectionReconfiguration) with TA indication and pre-configured grant. The TA value of target cell could be zero for small cell, or could be the same as source cell. If pre-configured grant is not provided for RACH-less handover, the UE monitors the PDCCH of the target cell to receive dynamic grant. Then the UE performs synchronization and sends RRCConnectionReconfigurationComplete message to the target eNB using the pre-configured UL grant or dynamic UL grant.
For NR NTN, the network could also provide a configuration in RRCReconfiguration message to indicate RACH-less handover. The network could decide to handover a UE without triggering a RA. Then the UE receives the configuration (e.g. rach-Skip) in RRCReconfiguration with reconfigurationWithSync and trigger a RACH-less handover procedure.
Proposal 1: The UE receives a RACH-less configuration (e.g. rach-Skip) in handover command to skip RA in the handover procedure.
Based on target cell NTN-Config, the UE could acquire  as in the following formula in TS 38.211 [4]. 

NTA,offset would  be configured by n-TimingAdvanceOffset in ServingCellConfigCommon or would be a default value. As for NTA, it has been agreed that the network implicitly or explicitly indicates whether NTA in the target cell is identical to the source cell or explicitly provided by the network. NTA is typically provided by network via TA command based on the timing of UL and DL transmission, except for msgA transmission on PUSCH where NTA shall be zero. When the the NW indicates the same NTA for target cell and source cell, the two cells would be synchronized, e.g. for intra-satellite handover without feeder link change. In that scenario, the TTA between target cell and source cell would not be changed, and the NTN-Config is also not changed when the UE handovers from the source cell to the target cell. And NTN-Config in the handover command is not used when NTA in the target cell is identical to the source cell. The UE would reuse the NTN configuration currently applied in the source cell for target cell. The UE could use the same TA configuration and pre-compensate TA value using the NTN configuration of the source cell. Since NTN-Config is optional in RRC reconfiguration message, it has been allowed to not including NTN-Config in a handover command in current specification.
Proposal 2: If NTA of the source cell is identical to the source cell, NTN-Config could be absent in the handover command and the UE reuses the NTN-Config of the source cell.
Moreover, it was agreed to support dynamic grant for RACH-less PUSCH transmission. Similar to LTE, the network could also pre-allocate UL grant in the RACH-less configuration (e.g. rach-Skip) for the UE. Since the cell size of NTN is larger than the cell size of TN and the earth-moving cell would keep moving on the ground, a large number of UEs would need to perform handover to the same target cell. It is beneficial for the network to have the flexibility to provide dynamic grant for some of the UEs and provide configured grant for the others. The network could decide that some UEs perform RACH-based handover, others perform RACH-less handover with configured grant and still others perform RACH-less handover with dynamic grant. In addition, the NW could provide pre-configured UL grant to multiple UEs in advance, e.g. with CHO or 2-step handover.
Proposal 3: Support both pre-configured grant and dynamic grant for RACH-less PUSCH transmission in NTN.
The UE could receive pre-configured grant in the RACH-less configuration (e.g. rach-Skip) in a handover command. If the pre-configured grant is not available for RACH-less handover, the UE then monitors the PDCCH of the target cell to receive dynamic grant.
Proposal 4: If pre-configured grant is not available for RACH-less PUSCH transmission, the UE monitors the PDCCH of the target cell to receive dynamic grant.
3. Conclusion
In this contribution, we discuss RACH-less handover for NR NTN and have following proposals:
Proposal 1: The UE receives a RACH-less configuration (e.g. rach-Skip) in handover command to skip RA in the handover procedure.
Proposal 2: If NTA of the source cell is identical to the source cell, NTN-Config could be absent in the handover command and the UE reuses the NTN-Config of the source cell.
Proposal 3: Support both pre-configured grant and dynamic grant for RACH-less PUSCH transmission in NTN.
Proposal 4: If pre-configured grant is not available for RACH-less PUSCH transmission, the UE monitors the PDCCH of the target cell to receive dynamic grant.
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