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1. Introduction 
In RAN#94-e meeting, a new Rel-18 WID of ‘Further NR mobility enhancements’ was approved and the WID was further updated in RAN#97-e meeting [1]. The WI includes the following objective:
	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
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: 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
· 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 open items.

1. Discussion 
L1 measurement：Measurement RS 
We did not have a consensus on the following proposal at RAN1#112 and this item was postponed to the next meeting, but we did not discuss this item at RAN1#112bis-e due to the lack of time [2].
	[Conclusion at RAN1#112]
· [Working assumption: CSI-RS is introduced for L1-RSRP measurement from RAN1 point of view
· Intra- and inter- frequency is supported
· At least CSI-RS for BM [mobility] is supported
· Send an LS to RAN4 to explicitly ask their feasibility to finalize their work in Rel-18]



The benefit of using CSI-RS on top of SSB based L1 measurement is that it can provide more accurate and fine-grained channel information. SSB is a periodic signal that is transmitted on a fixed time-frequency resource and is used for coarse synchronization, while CSI-RS is a non-periodic signal that can be transmitted on any time-frequency resource and is used for fine-grained channel estimation. By using CSI-RS, the UE can obtain more accurate and timely information about the channel condition, which can improve the overall system performance.
[bookmark: p1]Proposal 1: Support CSI-RS is introduced for L-RSRP measurement for LTM in Rel-18.
L1 measurement：Measurement quantity 
We had not reached a consensus on the following proposal at RAN1#112 and did not discuss this item at RAN1#112bis-e due to a lack of time and had not reached a consensus on CSI-RS [2].
	[bookmark: _Hlk134795711][Conclusion at RAN1#112]
· [CSI-RS based L1-SINR (with channel measurement and interference measurement using CSI-RS) is introduced from RAN1 point of view
· If supported, both intra- and inter-frequency L1-SINR is supported 
· Send an LS to RAN4 to explicitly ask their availability in Rel-18]



Unlike RSRP, which only measures the received signal power, L1-SINR takes into account the interference and noise in the environment. Additionally, L1-SINR measurements can help identify areas of the network that are experiencing high levels of interference, allowing the operator to take steps to mitigate the interference and improve network performance.
[bookmark: p2]Proposal 2: Support CSI-RS based L1-SINR is introduced for LTM in Rel-18.
L1 measurement reporting：UE event triggered report for L1 measurement results
If we can reach a consensus on some overarching concepts regarding UE event triggered report for L1 measurement results during Rel-18, it could save time for future releases. However, since there is a limited amount of time available, we may need to prioritize completing the basic and essential L1 measurement reporting for LTM over making detailed enhancements to enable UE event triggered reports. However, we can consider implementing those enhancements at a later time.
[bookmark: p3]Proposal 3: Support UE event triggered report for L1 measurement is introduced for LTM in Rel-18. 
Beam indication: Open issues
We have open issues regarding beam indication on the following proposal [2].
	· How TCI state pool for LTM is constructed
· Al1. 1: Extend existing TCI state pool to include candidate cell TCI states
· same approach as Rel-17 ICBM
· Alt.2: Introduce separate TCI state pool for LTM
· TCI state activation will also be separately performed for LTM and legacy BM
· Note: according to RAN2 assumption, TCI state pool for LTM may be managed separately from legacy TCI state pool
· Initial agreements, from RAN2 point of view (may be dep on RAN1 progress). 
· RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).



As RAN2 discussed, and agreed that the location of configurations of TCI states for the candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of LTM candidate cells, we support the introduction of the separate TCI state pool for LTM.
[bookmark: p4]Proposal 4: Support Alt.2: Introduce separate TCI state pool for LTM.

1. Conclusion
This contribution discussed L1 enhancements for inter-cell beam management aspects of LTM and proposed the following:
Proposal 1: Support CSI-RS is introduced for L-RSRP measurement for LTM in Rel-18.
Proposal 2: Support CSI-RS based L1-SINR is introduced for LTM in Rel-18.
Proposal 3: Support UE event triggered report for L1 measurement is introduced for LTM in Rel-18. 
Proposal 4: Support Alt.2: Introduce separate TCI state pool for LTM.
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