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[bookmark: _Ref178064866]In RAN2#121bis meeting, RAN2 discussed RACH-less procedure and agreed to support dynamically scheduled PUSCH based RACH-less and pre-allocated PUSCH based RACH-less. To further elaborate the design details, RAN2 sends an LS to RAN1 to ask RAN the following questions [1]:
	1. Regarding the pre-allocated grant for initial UL transmission, considering the similarity to Msg1 in RACH and the similarity to the initial UL transmission in CG-SDT, where PRACH/PUSCH resource is mapped to SSBs, whether the pre-allocated grant is provided with association to SSB(s)? If yes, whether a RSRP threshold is needed for SSB selection for initial UL transmission?
2. To monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam selection is needed (e.g., performed by NW with selected beam(s) indicated, or performed by UE)?
3. Regarding the power control for initial UL transmission, whether it follows the rules specified for PUSCH scheduled by Random Access grant or by configured grant or others?



This contribution intends to provide some discussions on the above questions and try to suggest some responses based on our analysis. 

Discussion 
In RAN2#121 meeting the following agreements were made by RAN2
	Agreements RAN2#121:
1.Support RACH-less Handover in Rel-18.
2.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
3.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.
4.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



From the agreement, it is clear that the main motivation to support RACH-less PUSCH transmission is to reduce the RACH congestion in the target cell. But we should also bear in mind that if the network is afford to increase the RO resource, it can naturally reduce the RACH congestion as well. This is an important observation to be considered later when it comes to the RAN2’s questions in LS. 
For RAN2’s first question: when the RACH-less PUSCH is performed in pre-allocated PUSCH resource, whether a similar PUSCH resource vs. SSB index mapping should be considered.  We understand that the association between PUSCH resource and SSB index is only useful if the network does not have the knowledge of the best DL beam towards the UE. Thus, through the PUSCH-SSB mapping, the UE may perform a PUSCH resource selection to inform the network about the DL beam. This is also equivalent to beam-sweeping. However, this beam-sweeping would consume additional PUSCH resource. Thus there is a paradox, i.e. RACH-less allows to reduce the RO congestion, but to enable RACH-less, we need to use beam-sweeping PUSCH resources. Thus, why not directly increase the RO resources instead of using RACH-less. 
On the other hand, we think that before RACH-less HO, the UE would have performed RRM, where per-beam level RRM result can be available at network side, which allows the network to know the best DL beam already at target cell. Therefore, we think that if the network knows the suitable DL beam towards the UE at the target cell, there is no need to configure beam-sweeped PUSCH resources associated with different SSB index. But when the network cannot obtain the knowledge of the suitable DL beam towards the UE, the best way is to use legacy RACH based HO instead of RACH-less RO. 
Proposal 1: Response to RAN2’s first question: if the network knows the suitable DL beam towards the UE at target cell, it is not needed to configure association between pre-allocated grants and SSBs (or beam-sweeped pre-allocated grants); But if the network does not know the suitable DL beam, it would be more reasonable to use RACH-based HO instead of RACH-less HO with beam-sweeped pre-allocated grants. 
For RAN2’s second question: the second question is about the dynamic grant for initial UL transmission in RACH-less HO, where the CORESET for the PDCCH monitoring should be associated with a DL beam. This question is similar to the first question. The network may have the knowledge about the suitable DL beam towards the UE via for instance RRM procedure. Thus, the DL beam info can be directly configured for the CORESET via TCI state, i.e. in HO command the network can configure a suitable TCI state of the CORESET for the target cell. However, when network cannot obtain the information about the suitable DL beam, RACH-based HO should be used instead of RACH-less HO with beam-sweeped CORESET with the similar reasoning as we explained for the first question.
Proposal 2: Response to RAN2’s second question: if the network knows the suitable DL beam towards the UE at target cell, it can configure the TCI state for the CORESET for target cell in HO command; But if the network does not know the suitable DL beam, it would be more reasonable to use RACH-based HO instead of RACH-less HO with beam-sweeped CORESET. 
For RAN2’s third question: RAN2 asks the power control rule whether it should follow PUSCH scheduled by RAR or configured grant or others. We think that for the pre-allocated configured grant based initial UL transmission, as there is no DCI scheduling, thus, the power control rule for RAR scheduled PUSCH is not suitable. It would rather follow the power control rule for MSGA transmission or CG-SDT transmission. However, for dynamic scheduling PUSCH for initial UL transmission, we can reuse the power control rule for MSG3 transmission. 
Proposal 3: Response to RAN2’s third question: for pre-allocated configured grant for initial UL transmission, follow the power control rule for MSGA or CG-SDT transmissions; while for dynamic scheduling PUSCH for initial UL transmission, follow the power control rule for MSG3 transmission. 
Conclusion
In this contribution we discussed the RAN2 LS on RACH-less handover. We draw the following proposals
Proposal 1: Response to RAN2’s first question: if the network knows the suitable DL beam towards the UE at target cell, it is not needed to configure association between pre-allocated grants and SSBs (or beam-sweeped pre-allocated grants); But if the network does not know the suitable DL beam, it would be more reasonable to use RACH-based HO instead of RACH-less HO with beam-sweeped pre-allocated grants. 
Proposal 2: Response to RAN2’s second question: if the network knows the suitable DL beam towards the UE at target cell, it can configure the TCI state for the CORESET for target cell in HO command; But if the network does not know the suitable DL beam, it would be more reasonable to use RACH-based HO instead of RACH-less HO with beam-sweeped CORESET. 
Proposal 3: Response to RAN2’s third question: for pre-allocated configured grant for initial UL transmission, follow the power control rule for MSGA or CG-SDT transmissions; while for dynamic scheduling PUSCH for initial UL transmission, follow the power control rule for MSG3 transmission. 
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