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1. Introduction
In RAN2#120 meeting, an LS is sent to RAN1 to check in which NTN scenarios RACH-less handover is possible. 
Agreements
1. RAN2 can further consider whether some information in the handover command that can be common to all UEs, can be delivered to UEs in common signalling and if there is real benefit (in terms of signalling overhead reduction) in this
2. Send an LS to RAN1 (cc RAN4) listing the scenarios (intra-satellite, inter-satellite with same or different feeder links) and check with RAN1 in which scenarios RACH-less is possible (with no indication of RAN2 preference)
In this contribution, we further 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. 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. Based on TR 38.821 [2], RACH-less handover could be applied in NR NTN with satellite ephemeris and UE location. 
In RAN2#120 meeting, an LS [3] is sent to check with RAN1 in which of the following listed scenarios RACH-less handover is possible:
(1)	Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB;
(2)	Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch;
(3)	Inter-satellite handover with gateway/gNB switch;
(4)	Inter-satellite handover with same gateway/gNB.
According to the reply from RAN1 [4], RACH-less handover is possible for intra-satellite handover with the same feeder link, when UL synchronization can be maintained by applying pre-compensation using the assistance information (e.g. epoch time, ephemeris, common TA) of the target cell. And RACH-less handover may be possible for intra-satellite handover with different feeder links and for inter-satellite handover when UL synchronization can be maintained.
Currently, the assistance information is provided in NTN-Config in the handover command for the target cell. The gNB is expected to provide valid assistance information of the target cell to UE. Then the UE could pre-compensate the TA value (TTA) based on common TA, UE position and satellite position through the satellite ephemeris. When the assistance information is valid, the UE could estimate the required TA for target cell for both intra-satellite and inter-satellite handover with the same or different feeder links.
Observation 1: The UE could estimate TA value for target cell in NTN with valid assistance information of the target cell.
In addition, similar to LTE, the UE could receive RRCReconfiguration with pre-configured grant. 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. The UE could send RRCReconfigurationComplete to the target eNB using the pre-configured UL grant or dynamic UL grant.
In NR NTN, the network could decide to handover the UE with or without RACH procedure. When the UE receives a RRCReconfigurtaion with NTN-Config, indicating RA skipping, the UE performs a RACH-less handover. Based on the satellite information (e.g. epoch time, ephemeris and common TA provided in NTN-Config) for target cell, the UE calculates TA value and performs synchronization to the target cell. The UE receives a 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 observation and proposal:
Observation 1: The UE could estimate TA value for target cell in NTN with valid assistance information of the target cell.
Proposal 1: RACH-less HO is introduced in NR NTN.
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