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1. Introduction 
To reduce the mobility latency, in Rel-18 WID on Further NR mobility enhancements, RP-231475 [1], one of the objectives was agreed to specify mechanism and procedures of Layer 1/Layer 2 (L1/L2)-triggered mobility (LTM) which includes the following items:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Note 2: Only SSB-based L1 measurement is supported in this release.
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 3: FR2 specific enhancements are not precluded, if any.
Note 4: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG, prioritizing MCG 
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized


The WI also includes corresponding justification point:
	When the UE moves from the coverage area of one cell to another cell, at some point a serving cell change needs to be performed. Currently serving cell change is triggered by L3 measurements and is done by RRC signalling triggered Reconfiguration with Synchronisation for change of PCell and PSCell, as well as release add for SCells when applicable. All cases involve complete L2 (and L1) resets, leading to longer latency, larger overhead and longer interruption time than beam switch mobility. The goal of L1/L2 mobility enhancements is to enable a serving cell change via L1/L2 signalling, in order to reduce the latency, overhead and interruption time.


This contribution discusses L1 enhancements for inter-cell beam management aspects of Layer 1/Layer 2 (L1/L2)-triggered mobility (LTM) and provide our views on the remaining items.
1. Discussion 
Cell switch command
In RAN1#114bis, FL proposed below [2].
	For FL Proposal 5-4-1a-v5, FL suggestion is to postpone the decision until RAN1#115 as RAN2 is discussing the same issue. 
· In Rel-18 LTM and when TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after receiving cell switch command,
· Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command. 
· Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 
· Opt.3: During RACH procedure, a UE follows the SSB identified during a recent RACH procedure. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 
· Opt.5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· Opt.6: Channels associate with RACH procedure, a UE follows the SSB identified during a recent RACH procedure. Channel following indicated TCI states until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command


Choosing the best option depends on several factor. Here's a brief analysis of each option:
· Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command. 
This option ensures continuity and can potentially result in a smoother handover process.
· Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 
This might be more suitable in a dynamic environment where the SSB could provide a more accurate beam
· Opt.3: During RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
This provides a balance between the benefits of Opt.1 and Opt.2.
· Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 
This option suggests different approaches for CFRA and CBRA. Depending on the network configuration, this might provide a more tailored solution.
· Opt.5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
This option is similar to Opt.1, but the UE also follows the SSB of the indicated TCI-state during the RACH procedure. This could provide a more accurate beam during the RACH procedure. 
· Opt.6: Channels associate with RACH procedure, a UE follows the SSB identified during a recent RACH procedure. Channel following indicated TCI states until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command

To summarize, Opt. 5 is the most appropriate choice since for CBRA RACH-based LTM, UE may select a SSB different from that associated with the indicated TCI based on the legacy RACH procedure. It ensures alignment between the selected SSB for the RACH procedure and the SSB associated with the indicated TCI. This alignment is crucial because the SSB for RACH should be consistent with the SSB chosen based on the most recent L1 report, making it the preferred option.

[bookmark: p1]Proposal 1: Support Opt.5 
· Opt.5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command

Preparation for LTM: Details on DL synchronization to candidate cells
TCI state activation should be managed separately by the UE for Release-18 LTM and legacy beam management. The advantage of this approach is it allows for more granular control and can optimize performance for both LTM and legacy beam management. However, it could increase the complexity of the UE's operations.
Activating an LTM TCI state should not deactivate the activated TCI states for legacy beam management, and vice versa. This approach can ensure that there are no disruptions in either LTM or legacy beam management when a new TCI state is activated. However, it may increase the resource usage as more TCI states would need to be maintained simultaneously.
Defining a separate MAC CE to activate the TCI state for Release-18 LTM and legacy beam management can provide a clear distinction between the control elements for LTM and legacy beam management. It could simplify the management of TCI states but may also require more resources to implement separate control elements.

[bookmark: p2]Proposal 2: TCI state activation is separately managed by the UE for Rel-18 LTM and beam management
[bookmark: p3]Proposal 3: LTM TCI state activation does not deactivate the activated TCI states for legacy BM, and vice versa
[bookmark: p4]Proposal 4: MAC CE to activate TCI state is separately defined for Rel-18 LTM and legacy BM

FL proposed below [2].
	For FL Proposal 5-5-1b-v2, the following proposal was not concluded due to the lack of time. The conclusion of FL Proposal 5-4-1c-v4 needs to be considered for our final down selection. 
After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 2: UE retains the activated LTM TCI states for all candidate cells other than target cell
· Support: 
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
· Option 5: configurable between 1, 2,3,4,5 depending on UE capability


Baseline assumption is UE management for TCI state pool is independent for LTM and legacy BM. The potential benefit to retain TCI states other than target cell is to be ready for the immediate handover (LTM) right after cell switch.
· Option 1: UE retains the activated LTM TCI states only for the target cell
The potential benefit to retain TCI states for target cell is to be ready beam switch (i.e. legacy beam management) right after cell switch. It was pointed out that his concept contradicts with the baseline assumption above. However, the benefit may remain if the association between two pools are define
Retaining the activated LTM TCI states only for the target cell can simplify the process and minimize resource usage. However, this option might not provide the best performance if the UE frequently switches between cells.
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
Retaining the activated LTM TCI states for all candidate cells can provide a smoother handover experience when the UE moves between cells. This option might require additional configuration and might use more resources. But it can potentially offer better performance in a dynamic network environment.
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
Deactivating all activated LTM TCI states other than the indicated TCI state can also simplify the process and minimize resource usage. However, like Option 1, this option might not provide the best performance in a dynamic network environment.
In summary, if the network environment is relatively stable and the UE does not frequently move between cells, then Option 1 or Option 4 might be suitable. On the other hand, if the network environment is dynamic and the UE frequently switches between cells, then Option 3 might be the better choice. 

[bookmark: p5]Proposal 5: Support Option 3: UE retains the activated LTM TCI states for all candidate cells

1. Conclusion
This contribution discussed L1 enhancements for inter-cell beam management aspects of LTM and proposed the following:
Proposal 1: Support Opt.5 
· Opt.5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
Proposal 2: TCI state activation is separately managed by the UE for Rel-18 LTM and beam management
Proposal 3: LTM TCI state activation does not deactivate the activated TCI states for legacy BM, and vice versa
Proposal 4: MAC CE to activate TCI state is separately defined for Rel-18 LTM and legacy BM
Proposal 5: Support Option 3: UE retains the activated LTM TCI states for all candidate cells
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