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1. Introduction
In this paper, remaining RACH-less HO enhancements for intra-NTN handover are discussed considering the latest agreements made in RAN2#121.  
2. [bookmark: _Toc12718547]Discussion
[bookmark: OLE_LINK2]RAN2 has discussed and achieved below agreements on RACH-less HO:
	Support RACH-less Handover in Rel-18.
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
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.
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


The above agreements intends to taking LTE RACH-less as baseline and further discuss potential enhancements needed to accommodate to NR framework with consideration on NTN NW characteristics.
For TA acquisition
RAN2 agreed in last meeting that NW can indicate either explicitly or implicitly the Nta value to be applied is identical to source or provided by NW.  The difference is that in LTE, DCCA is considered where UE can be provided with the target TA values of either PTAGs from SpCells and STAGs of serving cell. 
Although in this release of NTN only SA is supported, it is not restricted the possibility to support DCCA in NTN in the future. For future proofing consideration, it is suggest that RAN2 can further discuss whether to introduce extension field to allow indicating target TA from other TAGs in the future . An example could be introduce a new IE with one field indicating targetTA as PTAG of value null, and extension marks can be used for future extension. Meanwhile the absence of this IE can be used as implicit indication that UE shall calculate the TA based on the NW assisting information.
Observation 1: NTN might support DCCA in the future, where similar target TA structure as in LTE can be beneficial to indicate the TA values to be used, which is more future proofing. 
[bookmark: OLE_LINK3]Proposal 1: RAN2 discuss for RACH-less HO in NTN, whether to use a extendable structure to indicate the target TA value to allow future support of DCCA in NTN.
For pre-allocated grant
LTE RACH-less can be supported with and without pre-allocated UL grant. In case there are available pre-allocated UL grant, UE selects the UL resource for initial PUSCH tranmission, while there is no pre-allocated UL grant, UE monitors PDCCH order scrambled bv C-RNTI to receives dynamic grant resource for PUSCH transmuission. It has been agreed in lats meeting that dynamic grant from target cell can be supported for RACH-less PUSCH transmission which implies that RACH-less without pre-allocated UL grant is supported. 
Observation 2: LTE RACH-less can be supported with/without pre-allocated UL grant, while only RACH-less HO without pre-allocated UL grant is agreed in last RAN2 meeting. 
Therefore, to support complete RACH-less HO in NTN, it is proposed to confirmed that for RACH-less HO in NTN, pre-allocated grant can be supported.  
Proposal 2: In NTN, RACH-less HO with pre-allocated grant is supported.  
Since NTN is deployed in NR where multi-beam operation is supported, beam training is needed to help NW identifies the suitable beam for scheduling. For RACH based HO the initial beam training is performed by associating PRACH resource with the beam index, and NW can identify the DL beam to used based on UE selected UL beam for preamble transmission since it is considered that UL beam and DL beam is reciprocal. Moreover a RSRP threshold is needed to help UE selects the qualified UL beam for preamble transmission. 
For RACH-less HO, similar mechanism can be used where the pre-allocated grant can be provided with association to beam (e.g., SSB). In addition to guarantee that only qualified beam is selected for PUSCH transmission an RSRO threshold can be provided together with the pre-allocated resource for beam selection.
Observation 3: Different from LTE, NR supports multi-beam operation where beam training is needed to identify qualified beam for transmission.
Observation 4: To allow initial beam training to target during RACH-less HO, pre-allocated grant needs to be mapped to beams and an RSRP threshold is needed to help selection of qualified beam.
Therefore, based on above analysis, it is proposed to support beam-specific pre-allocated grant in RACH-less HO in NTN, while the details on mapping between beam and pre-allocated UL grant can be further discussed. Moreover, an RSRP threshold can be introduced to help with the beam selection. 
Proposal 3: For RACH-less HO in NTN, beam specific (e.g., SSB or CSI-RS specific ) pre-allocated grant is supported, ffs on detailed mapping rules.
[bookmark: OLE_LINK1]Proposal 4: In NTN, a RSRP threshold is introduced to assist beam selection for RACH-less HO
Power control
For PUSCH scheduled by dynamic grant UE follows the power control parameters indicated by the received DCI to adjust the transmission power, there is no need to specify different rules. For PUSCH transmission using pre-allocated grant, further discussion is needed. 
Observation 5: PUSCH scheduled by dynamic grant can follow existing power control rules specified while for PUSCH scheduled by pre-allocated grant further discussion is needed. 
[bookmark: _GoBack]First alternative can be consider is to follow LTE principle, where the power control rules used for PUSCH transmission scheduled by pre-allocated grant follows the rules specified for PUSCH scheduled by Random access grant. However, considering the pre-allocated grant can be seen as a special type of configured-grant, it can also consider the power control mechanism used for PUSCH scheduled by configured grant.
Observation 6: For power control of PUSCH scheduled by pre-allocated grant below two options can be considered:
· Opt1: Follow the power control rule applied for PUSCH scheduled by random access grant
· Opt2: Follow the power control rule applied for PUSCH scheduled by configured grant
Considering the power control is specified in RAN1 specs, RAN2 can send an LS to RAN1 to consult their opinions on the power control details also ask whether beam specific pre-allocated grant can be supported or not.
Proposal 5: Send an LS to RAN1 to ask whether beam specific pre-allocated grant can be supported, and  consult their opinions on the options for power control listed in observation 6.   

3. Conclusion and proposals 
Based on the analysis in previous sections, the following observations and proposals are given: 
Observation 1: NTN might support DCCA in the future, where similar targetTA structure as in LTE can be beneficial to indicate the TA values to be used, which is more future proofing. 
Observation 2: LTE RACH-less can be supported with/without pre-allocated UL grant, while only RACH-less HO without pre-allocated UL grant is agreed in last RAN2 meeting. 
Observation 3: Different from LTE, NR supports multi-beam operation where beam training is needed to identify qualified beam for transmission.
Observation 4: To allow initial beam training to target during RACH-less HO, pre-allocated grant needs to be mapped to beams and an RSRP threshold is needed to help selection of qualified beam.
Observation 5: PUSCH scheduled by dynamic grant can follow existing power control rules specified while for PUSCH scheduled by pre-allocated grant further discussion is needed. 
Observation 6: For power control of PUSCH scheduled by pre-allocated grant below two options can be considered:
· Opt1: Follow the power control rule applied for PUSCH scheduled by random access grant
· Opt2: Follow the power control rule applied for PUSCH scheduled by configured grant
Proposal 1: RAN2 discuss for RACH-less HO in NTN, whether to use a extendable structure to indicate the target TA value to allow future support of DCCA in NTN.
Proposal 2: In NTN, RACH-less HO with pre-allocated grant is supported. 
Proposal 3: For RACH-less HO in NTN, beam specific (e.g., SSB or CSI-RS specific ) pre-allocated grant is supported, ffs on detailed mapping rules.
Proposal 4: In NTN, a RSRP threshold is introduced to assist beam selection for RACH-less HO
Proposal 5: Send an LS to RAN1 to ask whether beam specific pre-allocated grant can be supported, and  consult their opinions on the options for power control listed in observation 6.   
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