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1. Introduction
In the last meetings, following statements were agreed.
	RAN2#121bis-e agreements:
1. Send an LS to RAN1 informing RAN2 agreements on NTN RACH-less HO and check RAN1 views on the following aspects:
A. whether the pre-allocated grant is provided with association to SSBs; if so, whether a RSRP threshold is configured for SSB selection.
B. to monitor target cell PDCCH for dynamic grant for initial UL transmission, whether beam indication can be provided in RACH-less HO command.
C. power control for initial UL transmission
2. RAN2 confirms the general UE procedure for NTN RACH-less HO 
A. receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)
B. start timer T304 for the target cell (RRC)
C. perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)
D. 	start time alignment timer (MAC)
E. monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
F. send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
G. consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)
H. stop timer T304 for the target cell. (RRC)
FFS whether to release UL grant if pre-allocated after RACH-less HO completion
FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported

RAN2#122 agreements:
1. Come back to the proposal to broadcast the target cell’s servingCellConfigCommon (as common (C)HO signalling) after feedback from RAN3
2. 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


In this document, we provide our views on HO enhancements for mitigating handover signalling concentration and RACH-less HO.
2. Discussion
2.1 HO signaling concentration mitigation
In the last meeting, RAN2 postponed to conclude the discussion about broadcasting the common target cell configuration of HO command. Quite a lot of companies have a concern about introducing this scheme. Common target cell configuration may have a security risk if the configuration is broadcast. Furthermore, the network has to transmit individual command to every individual UE, which may cause signalling concentration.  After UEs performed handover based on the common target cell configuration, the target cell has to reconfigure all UEs vis dedicated signalling, causing a lot of extra signalling overhead. 
Observation 1	Broadcasting the common target cell configuration neither reduces the number of HO signaling, nor mitigates HO signaling concentration. Dedicated reconfiguration after the HO is also necessary. 
In our view, it is important to mitigate HO signaling concentration. HO signalling concentration can be mitigated by distributing signaling of HO command and HO execution timing of UEs. Network can provide configuration of target cell by CHO configuration in advance. Furthermore, time-based CHO can be utilized to trigger CHO at intended time. For example, the network configures various entering condition of time-based conditional event, i.e., CondEvent T1 among UEs. In addition, the network also configures RRM-based conditional event, e.g., CondEvent A4 to be satisfied at configured entering condition of CondEvent T1 for each UE. By combining two conditions, UE automatically performs CHO at configured timing leading to distributed HO execution among UEs. Consequently, CHO-based pre-configuration can reduce the number of HO signalling by skipping triggering indication, and alleviates RACH congestion thanks to distributed HO execution.
Proposal 1	RAN2 confirms that the network can execute the CHO at intended timing by providing appropriate configuration of CondEvent T1 and RRM-based conditional event.
Proposal 2	Time-based CHO is a baseline for reducing the number of HO signaling and mitigating concentration of HO command signaling and HO execution of UE.

2.2 RACH-less HO enhancements
During RAN2#121bis-e meeting, RAN2 sent an LS to RAN1 for asking following questions:
	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?


According to the reply LS from RAN1 [1], the majority of RAN1 companies share views that the pre-allocated grant should be associated with SSB index without any condition(s). Furthermore, the network may indicate the beam for monitoring the dynamic grant. Otherwise, the network should reserve the resource throughout all beams until the UE finds the best beam. It may bring resource shortage to reserve UL grants to all UEs within NTN cell.
Observation 2	The network shall indicate SSB index associated with pre-allocated grant or for monitoring the dynamic grant.
The network indicates beam information according to the measurement report from the UE. However, the quality of indicated beam may be degraded due to time lag between the measurement and execution of RACH-less HO. Because of degradation, the PUSCH transmission or PDCCH monitoring may be failed. To handle such failure, the network may provide a threshold of beam quality and the UE transmits PUSCH or monitors PDCCH only when the beam quality is higher than the threshold. If the beam quality is lower than the threshold, the UE may fallback to RACH-based HO to the target cell. 
Proposal 3	For RACH-less HO in NTN, the UE fallbacks to RACH-based HO to the target cell when the indicated beam quality is lower than configured threshold.
In the last meeting, it was agreed that the confirmation of HO completion is done by sending Contention Resolution MAC CE. In our view, limiting the usage of MAC CE for confirming HO completion in NR is not necessary. Instead, the UE can confirm the HO completion by receiving PDCCH/PDSCH addressed by C-RNTI.
Proposal 4	The UE confirms the RACH-less HO completion by PDCCH/PDSCH addressed by C-RNTI.
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	Broadcasting the common target cell configuration neither reduces the number of HO signaling, nor mitigates HO signaling concentration. Dedicated reconfiguration after the HO is also necessary. 
Proposal 1	RAN2 confirms that the network can execute the CHO at intended timing by providing appropriate configuration of CondEvent T1 and RRM-based conditional event.
Proposal 2	Time-based CHO is a baseline for reducing the number of HO signaling and mitigating concentration of HO command signaling and HO execution of UE.
Observation 2	The network shall indicate SSB index associated with pre-allocated grant or for monitoring the dynamic grant.
Proposal 3	For RACH-less HO in NTN, the UE fallbacks to RACH-based HO to the target cell when the indicated beam quality is lower than configured threshold.
Proposal 4	The UE confirms the RACH-less HO completion by PDCCH/PDSCH addressed by C-RNTI.
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