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1. Introduction
The previous RAN2#122 meeting made the following agreements regarding RACH-less HO in NTN:
	· In NTN RACH-less handover, NW either indicates NTA in the target cell is identical to the source cell, or the NTA explicitly provided by the NW is 0. RAN2 will not discuss the case where NTA does not equal to 0
· From RAN2 perspective synchronization among source and target cells is not an issue in NTN RACH-less HO
· Release pre-allocated UL grant after RACH-less HO completion
· LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI
· Remove “FFS how to perform RACH-less UL synchronization to NTN target cell”, RAN2 assumes the UL sync handling in the target cell is the same in RACH-based HO and RACH-less HO, except how to acquire NTA (FFS on the spec impact , if any)
· t-Service in SIB19 can also be interpreted by Rel-18 UE in Connected mode to know that a satellite change or feeder link change happens
· In hard switch unchanged PCI scenario (i.e. no handover), the UE needs to know the time the UE attempts to re-synchronize. (FFS whether a new “t-Start” / a t-gap is needed or whether t-Service can be reused (i.e. no other IE) if the gap is very short/zero). 


In this contribution we further discuss some remaining issues for RACH-less HO in NTN.
2. [bookmark: Proposal_Beacon]Discussion
TA report
In Rel-17 NR NTN, to help network in scheduling uplink resources for UE, TA report was introduced to allow UE to report its calculated TA in a MAC CE. A TA report can be triggered if:
· After random access complete if ta-Report is configured as enabled in SIB19; or
· In CONNECTED state if offsetThresholdTA is configured via dedicated signalling and UE has not reported TA to the cell. 
· In CONNECTED state if offsetThresholdTA is configured via dedicated signalling and the TA variation to previous report is larger than offsetThresholdTA. 
For RACH-less HO, the TA at UE could be updated or not (e.g., inter-satellite or intra-satellite), and the eNB/gNB of the target cell could be aware of UE’s TA or not (e.g., propagation delay difference report). It is unclear whether a UE executed RACH-less HO shall follow the TA report mechanisms in Rel-17 NR NTN, e.g., whether UE shall report TA without random access when ta-Report is configured as enabled in SIB19 of target cell, especially for intra-satellite HO wherein TA could be identical, or how UE considers the TA value in previous report to the source cell.
Observation 1: It is not clear that how to handle TA report in the target cell after RACH-less HO wherein random access procedure is skipped.
Proposal 1: RAN2 to consider how to specify the TA report triggering after RACH-less HO.
RACH-less HO failure
For LTE RACH-less HO, if the HO to the target cell is not successful within a certain time, the UE initiates radio link failure recovery using a suitable cell. In NTN due to LEO satellite movement, the TA for uplink synchronization changes over time and each cell has a limited time duration to provide coverage in certain areas. As a result, the RACH-less HO failure may occur due to miscalculation of the TA to the target cell, or due to expiration of ephemeris or common TA information of the target cell. Meanwhile, UE may still need the TA to the source cell for recovery, meaning that UE may need to maintain more than one TAs e.g., for the source and target cells.
On the other side, after RACH-less HO failure occurs, even an NTN cell approaching its stop serving time could be selected as a suitable cell. And for any suitable cell, UE also needs to derive the timing advance to be pre-compensated for uplink synchronization.
Observation 2: RACH-less HO in NTN may fail due to miscalculation of TA or expiration of ephemeris or common TA information of the target cell.
Proposal 2: RAN2 to consider the enhancements to RACH-less HO failure handling and recovery in NTN.
RACH-less HO and time-based CHO
For NTN, configuring time-based CHO and RACH-less HO simultaneously is considered. If time-based CHO is configured, the exact timing of CHO execution is uncertain, and the following cases need to be considered:
· A pre-allocated uplink grant could be earlier or much later than CHO execution. In either case could UE monitor PDCCH for a dynamic uplink grant instead of the pre-allocated uplink grant?
· If no uplink grant is pre-allocated, PDCCH monitoring for dynamic uplink grant is not needed before CHO execution.
Observation 3: When CHO and RACH-less HO are configured simultaneously, the uncertain timing of CHO execution may impact on UE monitoring on PDCCH for dynamic uplink grants.
Proposal 3: RAN2 to consider enhancements to PDCCH monitoring for case when time-based CHO and RACH-less HO are configured simultaneously.
3. Conclusion
In this contribution, we discuss potential issues in supporting RACH-less HO in NTN. It is observed that:
Observation 1: It is not clear that how to handle TA report in the target cell after RACH-less HO wherein random access procedure is skipped.
Observation 2: RACH-less HO in NTN may fail due to miscalculation of TA or expiration of ephemeris or common TA information of the target cell.
Observation 3: When CHO and RACH-less HO are configured simultaneously, the uncertain timing of CHO execution may impact on UE monitoring on PDCCH for dynamic uplink grants.
And we propose:
Proposal 1: RAN2 to consider how to specify the TA report triggering after RACH-less HO.
Proposal 2: RAN2 to consider the enhancements to RACH-less HO failure handling and recovery in NTN.
Proposal 3: RAN2 to consider enhancements to PDCCH monitoring for case when time-based CHO and RACH-less HO are configured simultaneously.
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