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1	Introduction
In the meeting RAN2 #123, NTN RACH-less HO has been discussed during the offline discussion and the relevant agreements are listed as follows. There are remaining open issues to be discussed. 

Agreements:
1. Single beam can be indicated in HO command to monitor target cell PDCCH for dynamic grant for initial UL transmission
2. The pre-allocated grant is provided with association to SSBs
3. The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs (can rediscuss in case of different input from RAN1)
4. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission
5. ta-Report can be included in ServingCellConfigCommon in the RACH-less HO command
6. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN2 understands that if pre-allocated grant is not configured and dynamic grant is used for first UL transmission, if UL HARQ mode is configured, HARQ mode A is recommended for the HARQ process (this is anyway up to NW implementation and there is no Stage2 and Stage3 spec impact)
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts
8. If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running

In this paper, we will continue to discuss the remaining issues related to beam indication for dynamic grant, RACH-less HO completion, TAT and RACH-less CHO.
[bookmark: _Ref178064866]2	Discussion
2.1	Single beam indication for dynamic grant
According to RAN1 LS [1], NW will select single beam for dynamic grant and the UE will monitor the target cell’s PDCCH on the indicated beam for single beam index. The UE is configured to perform the beam-based measurements and the measurement results are forwarded to a target cell by a source cell. The target cell selects single beam index and indicates to UE in the HO command then the UE monitors the indicated beam in the target cell. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]However, a single beam indication can be vulnerable if the UE is not within the coverage of the designated beam in the target cell. In this case, the UE can’t receive the PDCCH from the network and it can lead to handover failure. Employing multiple beams indication could address this issue; however, a more discussion is needed as mentioned in RAN1 LS [1]. 
First, it needs to be discussed how long the UE should monitor the PDCCH of the target cell on the indicated beam, and what the UE's behavior should be thereafter.
We can consider two options.
1. Wait for T304 expiry
2. Adapt a new timer for dynamic grant 

When T304 is expired, the UE will trigger the re-establishment procedure. For option 2, the UE can select another beam in the target cell and initiate a fallback to RACH-based HO, which is the same behaviour when the pre-allocated grant fails. In the context of misaligned beam scenarios, it is more preferable to fallback to RACH-based HO using a new beam rather than dealing with a handover failure (i.e., while T304 is running). 
In addition, if the UE reports the TA pre-compensation information calculated before performing RACH-less HO to the target cell, the scheduler can use the TA information to determine the uplink resource allocation interval in the configured grant and dynamic grant resource allocation methods. It can be helpful in efficient resource management.
[bookmark: _Toc146880879]For dynamic grant in RACH-less HO, the UE monitor the PDCCH of the target cell on the indicated beam until the configured time. If not found, the UE falls back to RACH-based HO with beam selection.
2.2	Confirmation of RACH-less HO completion
RACH-less HO has been discussed simultaneously in several Rel-18 WIDs such as mobile IAB, LTM and NR NTN. In terms of confirming RACH-less HO completion, there are different agreement on the same issues between NTN and LTM. Detailed specifications may vary based on the given scenario, but we believe maintaining consistency regarding common issues is essential to specifications. The following agreements have been made in NR NTN and LTM session regarding the confirmation of RACH-less HO completion.
1. NR NTN agreements in RAN2 #122
	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


2. NR NTN agreements in RAN2 #121 bis
	At least for pre-allocated grant, for the confirmation of RACH-less HO completion we reuse of LTE approach, i.e., UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field. FFS if anything else is needed for dynamic grant


3. LTM agreements for RAN2 #123
	RAN2 assumes For RACH-less LTM, 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 after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 



In NR NTN session, LTE approach (LTE MAC CE transmission) of confirming the HO completion is reused and enhancement is still FFS. In LTM session, RACH-less HO completion is determined when a PDCCH addressed to C-RNTI is successfully received in UE, and LTE legacy approach is still FFS.  For RACH-less HO for mIAB, they will reuse agreements from other WIDs. We believe it would be good to discuss in a joint session related to common RACH-less HO issues. 
[bookmark: _Toc146880880]To discuss in a joint session related to common RACH-less HO issues.
2.3	Time Alignment Timer
The timing for initiating the timeAlignmentTimer (TAT) was deliberated during an offline discussion in the previous meeting [2]. Further discussion is required regarding to the timing for applying TAT during RACH-less HO.
7. The MAC entity applies the N_TA (value 0 or same as source cell) configured in the RACH-less HO command for the PTAG. FFS on when timerAlignmentTimer associated with this TAG starts

The TAT determines how long the MAC entity of a UE considers the TA information (e.g., ) provided by the network valid.  is update based on TA Command field in msg2/msgB and MAC CE TA command. When  is given, the MAC entity starts or restarts a TAT associated with the indicated TAG. This is the legacy behaviour. For RACH-based HO,  is provided in msg2/msgB, but in RACH-less HO, it is included in the HO command message. So, the MAC entity will start or restart the timeAlignmentTimer when  is configured in the RACH-less HO command. 
[bookmark: _Toc146880881]The MAC entity will start or restart the timeAlignmentTimer for the PTAG when  is configured in the RACH-less HO command.

2.4	RACH-less CHO
Combining RACH-less HO with time-based CHO for NTN has been discussed in RAN2#123[3]. We believe that time-based CHO with RACH-less HO can be possible but maybe lead to a waste of UL resources. For configured grant, a pre-allocated grant mapped to SSBs should be provided in the candidate target cells. For dynamic grant, for now, resources should be reserved for a single beam across the candidates. Some companies assert adjusting the time duration for resource reservation, which may not be long. However, as previously discussed, in situations where beam alignment is misaligned or in the case of RACH-based HO fallback, it is recommended to have longer resource reservation time. For the PCI unchanged combining with time-based RACH-less, this may be feasible and useful. 
Observation 1	In RACH-less HO with CHO, the resource reservation duration should consider not only the handover latency but also the time before initiating RACH-less failure handling in the candidate target cells.
[bookmark: _Toc146880882]Time-based CHO combining with RACH-less is not supported in Rel-18.
3	Conclusions
RAN2 is kindly asked to consider following observations and proposals:
Observation 1	In RACH-less HO with CHO, the resource reservation duration should consider not only the handover latency but also the time before initiating RACH-less failure handling in the candidate target cells.

Proposal 1	For dynamic grant in RACH-less HO, the UE monitor the PDCCH of the target cell on the indicated beam until the configured time. If not found, the UE falls back to RACH-based HO with beam selection.
Proposal 2	To discuss in a joint session related to common RACH-less HO issues.
Proposal 3	The MAC entity will start or restart the timeAlignmentTimer for the PTAG when  is configured in the RACH-less HO command.
Proposal 4	Time-based CHO combining with RACH-less is not supported in Rel-18.
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