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1. Introduction
This paper intends to discuss remaining issues on RACH-less HO identified in the report of post email discussion [Post123bis][307] in [1].
2. [bookmark: _Toc12718547]Discussion
For issue 1
Issue 1. Configured grant in RACH-less HO takes CG-SDT as a baseline. There are several RAN1 related parameters in the configured grant settings which may not be applicable or have a different configuration for NTN RACH-less HO. The following have been identified:
· ntn-NrofDMRS-Sequences
· ntn-DMRS-Ports
· antennaPort
· cg-RetransmissionTimer
· harq-ProcID-Offset
· pathlossReferenceIndex
· phy-PriorityIndex
· precodingAndNumberOfLayers
· srs-ResourceIndicator
· uci-OnPUSCH
For issue 1 on whether to send an LS to RAN1 to check with above RAN1 relevant parameters on the applicability of them in RACH-less HO preallocated grant configuration. It is noted that RAN1 has already started the discussion on the configuration of configured grant used for RACH-less HO and has started to draft the TP as well, it seems no need to send the LS to trigger the work again.
Observation 1: RAN1 has already started the corresponding discussion and has started to draft TP for configured grant configuration used for RACH-less HO, no need for send the LS to trigger the work again.
Proposal 1: No need to send LS to RAN1 to check needed RAN1 parameters required for RACH-less HO. 
For issue 2
Issue 2. Regarding the association of the Configured Grant with an SSB (ntn-SSB-Subset-r18), can it be optional? What is the UE’s behaviour if this information is not provided?
· Option 1. The association of Configured Grant and SSB is mandatory for NTN RACH-less HO.
· Option 2. The association is optional. If the field is absent, the UE assumes the SSB set includes all actually transmitted SSBs.
The question is ambiguous since the association between SSBs and PUSCH occasion configured in the configured grant is always there. SSB subset is only used to indicate a subset of SSBs to considered in the mapping to a number of valid PUSCH occasions. For CG-SDT, SSB subset configuration is optional provided, in case it is absent UE will determine the number of SSBs to be considered in the mapping based on the value of ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon, i.e., all actually transmitted SSBs. To simplify the discussion, it is suggested to follows the same principle for CG-SDT. 
Observation 2: For CG-SDT, if subset of SSBs is not provided UE considers all transmitted SSBs for SSB to PUSCH mapping. The same principle can be reused for RACH-less HO to simply the discussion.
Proposal 2: ntn-SSB-Subset-r18 is optional.When it is not provided UE assumes the SSB set includes all actually transmitted SSBs.
For issue 3
Issue 3. Signalling details to indicate in the handover command a single beam associated with the dynamic grant for initial UL transmission.
· Option 1: TCI state ID. Similar mechanism to LTM.
· Option 2: SSB position in burst. Similar mechanism to dynamic grant.
Both option 1 and option 2 can work, while option 1 allows a unified mechanism, and would be more future proofing, e.g..if LTM will be used in NTN. Therefore it is suggested to adopt option 1 for providing beam to be used for initial UL transmission.
Observation 3: TCI state ID allows a unified mechanism and would be more future proofing considering adopting LTM in NTN in the future. 
Proposal 3: TCI state ID is used to indicate the beam associated with the dynamic grant for initial UL transmission for RACH-less HO.
For issue 4
Issue 4. MAC level is configured with the Configured Grant by RRC. This configuration has a “Need N” code which means one-shot configuration that is not maintained. Given that the UE shall not continue using the grant once the handover is completed, a few companies have raised attention of whether this configuration should be released and which layer should be responsible.
· Option 1. Release the configuration explicitly in RRC. Similar approach to LTE.
· Option 2: Release in MAC, i.e., the configured grant is no longer valid after HO completion. Similar approach to LTM.
Since RACH-less HO is still a layer 3 mechanism where UE is required to sent RRCReconfigurationComplete message for contention resolution, it is preferred to reuse LTE approach to release the configured grant explicitly by RRC. 
Observation 4: RACH-less HO is still a layer 3 mechanism where UE is required to transmit RRCReconfigurationComplete message.
[bookmark: OLE_LINK5]Proposal 4: configured grant used for RACH-less HO is released explicitly by RRC using similar approach as in LTE.
3. Conclusion and proposals
Based on the analysis in previous sections, the following observations and proposals are given: 
Observation 1: RAN1 has already started the corresponding discussion and has started to draft TP for configured grant configuration used for RACH-less HO, no need for send the LS to trigger the work again.
Observation 2: For CG-SDT, if subset of SSBs is not provided UE considers all transmitted SSBs for SSB to PUSCH mapping. The same principle can be reused for RACH-less HO to simply the discussion.
Observation 3: TCI state ID allows a unified mechanism and would be more future proofing considering adopting LTM in NTN in the future. 
Observation 4: RACH-less HO is still a layer 3 mechanism where UE is required to transmit RRCReconfigurationComplete message.
Proposal 1: No need to send LS to RAN1 to check needed RAN1 parameters required for RACH-less HO. 
Proposal 2: ntn-SSB-Subset-r18 is optional.When it is not provided UE assumes the SSB set includes all actually transmitted SSBs.
Proposal 3: TCI state ID is used to indicate the beam associated with the dynamic grant for initial UL transmission for RACH-less HO.
Proposal 4: Configured grant used for RACH-less HO is released explicitly by RRC using similar approach as in LTE.
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