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1. Introduction
In RAN2#119 meeting, enhancements on handover has been discussed and decided to continue in next meeting. In this contribution, we discuss the applicability of RACH-less handover.
2. Discussion 
As specified in the work item [1], NTN-NTN handover enhancement for RRC_CONNECTED UEs would be introduced to reduce the signalling overhead in Rel-18. Based on TR 38.821 [2], RACH-less handover could be applied in NR NTN with satellite ephemeris and UE location. When the UE performs a RACH-less handover, the UE skips a RA procedure in the handover procedure, which could reduce signalling and the interrupt time of user data.
Observation 1: RACH-less HO has the benefit of reducing signalling overhead and interrupt time in NTN.
In LTE, the UE could receive RRCConnectionReconfiguration with TA indication and pre-configured grant. The TA 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 could monitor the PDCCH of the target cell to receive dynamic grant. Then the UE performs synchronization and sends RRCConnectionReconfigurationComplete to the target eNB using the pre-configured UL grant or dynamic UL grant.
For NR NTN, the UE can estimate the required TA for target gNB based on satellite information and UE location. Currently, based on TS 38.331 [3], the satellite information (e.g. common TA, ephemeris) is provided in NTN-Config in handover command for the target cell. Based on TS 38.300 [4], the UE pre-compensates the TA value (TTA) by considering the common TA, UE position and satellite position through the satellite ephemeris. The UE could receive ephemeris and common TA of the target cell via RRCReconfiguration, and calculate the TA value for the target cell. In addition, similar to LTE, the UE could receive UL grant pre-allocated in RRCReconfiguration or dynamically by monitoring the PDCCH of the target cell. 
Observation 2: RACH-less HO could be applied in NR NTN with estimated TA of target cell.
For RACH-less HO in NR NTN, the network could decide to handover the UE with or without RACH procedure. The UE could receive the RRCReconfigurtaion with NTN-Config, indicating RA skipping. The UE performs TA pre-compensation of the target cell and synchronization to the target gNB based on the NTN-Config and UE location. The UE receives the configured grant in RRCReconfigurtaion or dynamic grant on the PDCCH of the target cell. The UE then transmits RRCReconfigurationComplete to the target cell using the configured grant or dynamic grant.
Proposal 1: RACH-less HO is introduced in NR NTN.
3. Conclusion
In this contribution, we discuss RACH-less handover for NR NTN and have following observations and proposal:
Observation 1: RACH-less HO has the benefit of reducing signalling overhead and interrupt time in NTN.
Observation 2: RACH-less HO could be applied in NR NTN with estimated TA of target cell.
Proposal 1: RACH-less HO is introduced in NR NTN.
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