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1. Introduction
The latest RAN2#123bis meeting made the following agreements regarding CHO and RACH-less HO in NTN:
	Agreements:
1.	For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)
2.	Upon T304 expiry, the UE does not fallback to RACH-based HO.
3.	Preallocated UL grant must be configured with an associated RSRP threshold.
4.	UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced. If TAT expires, the UE follows the legacy procedures, regardless of the RACH-less HO configuration. RAN2 understands that the NW can ensure a proper configuration for TAT and T304 values (up to NW implementation, no need to capture this in the specs). 
5.	As for RACH-less LTM, for RACH-less NTN, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”. RAN understands this does not exclude the possibility to use a Contention Resolution MAC CE but this will not be used as a determination of the RACH less HO completion
6.	We follow the LTE baseline for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO (option 1 in R2-2311318)
7.	Combination of RACH-less HO with time-based CHO is supported in Rel-18 NTN for both Configured and Dynamic Grant. For the Dynamic Grant case this should be configured by the NW only when the is no risk of confusion about which beam to use (up to NW implementation).


In this contribution we further discuss some remaining issues in CHO and RACH-less HO for NTN based on previous discussions and agreements.
2. [bookmark: Proposal_Beacon]Discussion
Signalling for location-based CHO for earth-moving cells
For mobility regarding an earth-moving cell in RRC_IDLE/INACTIVE, the network provides the reference location at the epoch time configured with ephemeris, and UE derives the moving cell’s current reference location based on ephemeris and the reference location at the epoch time. As RAN2#123bis has agreed to use the same mechanism for CHO in RRC_CONNECTED, how to provide such information of a candidate earth-moving cell needs to be discussed.
For the first part, i.e. ephemeris of candidate cell’s ephemeris, the network implementation can ensure its availability by using the NeighCellConfigList SIB19. For the second part, i.e., the epoch time, at least the two following options are possible:
A) candidate cell’s ephemeris and reference location is based on the epoch time of the serving cell;
B) epoch time for the candidate cell’s ephemeris and reference location is indicated separately.
From the perspective of flexibility, it is expected that B) can be support and UE can apply A) if the corresponding field is absent.
Proposal 1: The epoch time for the reference location of the candidate earth-moving cell can be indicated to the UE for location-based CHO.
Proposal 2: If the epoch time for the reference location of the candidate cell is absent, UE applies the same value of the epoch time for the serving cell. 
RACH-less HO failure handling
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, which could be the source cell or the target cell or any other cell. In NTN to reestablish connection to a suitable cell, UE needs to calculate the timing advance to be compensated for UL synchronization, which means that UE may recalculate the timing advance to the source or target cell before failure occurs, which could be just discarded by the UE upon failure occurs. In this case if UE retains its calculated timing advance for RACH-less HO to the target cell or its maintained TA to the serving cell, e.g., after RACH-less HO occurs, it could be used for failure recovery when the suitable cell is the source or target cell, which is highly possibly in NTN deployment. By such optimization the UE do not need to recalculate the timing advance and the recovery can be accelerated.
Observation 1: Upon RACH-less HO failure UE may select the source or target cell as the suitable cell for recovery in NTN, and recalculates the timing advance for UL synchronization if discarded upon failure.
Proposal 3: For RACH-less HO, UE may not discard TA of source or target cell until successful HO to target cell to use it for possible failure recovery to source or target cell.
Similarly, the timingAlignmentTimer associated to the source or target cell may also be kept as long as it has not expired, in case UE performs failure recovery to the source or target cell.
[bookmark: _Hlk146628088]Proposal 4: For RACH-less HO, UE may not discard the timingAlignmentTimer associated to the source or target cell until successful HO to target cell as long as it does not expire.
Meanwhile, the case of intra-satellite mobility can be further considered, wherein the timing advances to be compensated for the source and target cells are possibly the same. In such case the timing advance and the timingAlignmentTimer associated to the source cell can be reused by the target cell.
Proposal 5: For intra-satellite RACH-less HO, UE can reuse the maintained TA or timingAlignmentTimer value of source cell for the target cell.
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 2: 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.
Therefore, when both RACH-less HO and time-based CHO are configured, the timing of starting PDCCH monitoring for dynamic uplink grants can be optimized according to the time condition configured.
Proposal 6: For a candidate cell configured for time-based CHO, UE only starts to monitor PDCCH for dynamic uplink grants for RACH-less HO after CHO execution is initiated or CHO execution condition is fulfilled. 
3. Conclusion
In this contribution we discuss some remaining issues in CHO and RACH-less HO for NTN based on previous discussions and agreements. The following observations are given:
Observation 1: Upon RACH-less HO failure UE may select the source or target cell as the suitable cell for recovery in NTN, and recalculates the timing advance for UL synchronization if discarded upon failure.
Observation 2: 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 it is proposed that:
Proposal 1: The epoch time for the reference location of the candidate earth-moving cell can be indicated to the UE for location-based CHO.
Proposal 2: If the epoch time for the reference location of the candidate cell is absent, UE applies the same value of the epoch time for the serving cell. 
Proposal 3: For RACH-less HO, UE may not discard TA of source or target cell until successful HO to target cell to use it for possible failure recovery to source or target cell.
Proposal 4: For RACH-less HO, UE may not discard the timingAlignmentTimer associated to the source or target cell until successful HO to target cell as long as it does not expire.
Proposal 5: For intra-satellite RACH-less HO, UE can reuse the maintained TA or timingAlignmentTimer value of source cell for the target cell.
Proposal 6: For a candidate cell configured for time-based CHO, UE only starts to monitor PDCCH for dynamic uplink grants for RACH-less HO after CHO execution is initiated or CHO execution condition is fulfilled. 
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