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1 [bookmark: OLE_LINK110][bookmark: OLE_LINK111]Introduction
[bookmark: OLE_LINK130][bookmark: OLE_LINK131]The following agreements were reached in the last meeting [1]. In this contribution, we discuss the remaining issues on L1 enhancements for inter-cell beam management.
	[bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK1][bookmark: OLE_LINK26]Agreement
For the necessity of Padding bit in the L1 measurement report for LTM in the case where the report size is less than 12-bits, no enhancements are specified in the spec.

Agreement
For the LTM L1 measurement report, 
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and frequency information [SSB frequency/ARFCN] of the candidate cell is equal to the PCI and frequency information [SSB frequency/ARFCN] of the current SpCell.


2 [bookmark: OLE_LINK292][bookmark: OLE_LINK293]Discussion on L1 measurement
The short periodicity of L1 measurements in L1/L2 triggered inter-cell handover may increase the signaling overhead and energy consumption of the UE, although the L1 measurements of candidate beams/cells may be activated/deactivated via MAC CE, the signalling overhead would be higher. If a handover does not happen immediately, e.g. when the UE stops moving or target cell radio link condition does not improve further, active L1 measurements for multiple candidate cells may be running over a prolonged period. Therefore, we propose to specify a default or configurable time duration for active L1 measurements of candidate cells for LTM, so that the L1 LTM measurements can be stopped upon timer expiry without signalling overhead. The timer can be started upon the activation of LTM measurements for the candidate cell, and if no handover is triggered within the specified time, the UE may stop active L1 LTM measurements and reporting for the corresponding candidate cell. 
[bookmark: OLE_LINK286][bookmark: OLE_LINK287][bookmark: OLE_LINK82]Proposal 1: Specify a default or configurable time duration for active L1 measurements of candidate cells for L1/L2 based inter-cell mobility.
gNB may also start or stop the L1 measurements for inter-cell mobility based on L3 RSRP measurement results. gNB may configure beam measurement thresholds for the start and stop of L1 beam measurements for inter-cell mobility.
gNB may reactivate the L1 measurements for inter-cell mobility dynamically based on e.g. L3 RSRP measurement results. gNB may define measurement thresholds for activating L1 measurements for inter-cell mobility. The beam measurement threshold can be an absolute value of the serving beam, or a delta value for the difference between the beam of the target cell and the beam of the serving cell, below/above which, the measurements for a particular beam/cell can be stopped. L3 measurement threshold may then be used to restart the corresponding L1 beam measurements.
[bookmark: OLE_LINK288]Proposal 2: Specify measurement thresholds for activating/deactivating L1 measurements for inter-cell mobility. 
3 Discussion on L1 measurement reporting
[bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK305][bookmark: OLE_LINK306][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: _Hlk126842212]The L1 measurement reports may be carried by MAC-CE or UCI. Since L3 measurement values are filtered and averaged over a configurable period, L3 measurement values can be a good indication for whether L1 measurement reporting is required or not for the purpose of LTM, it is beneficial to specify L3 measurement values as the start/stop thresholds of periodic/semi-persistent L1 measurement reporting.
[bookmark: _Hlk140759281][bookmark: OLE_LINK210][bookmark: OLE_LINK211][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Proposal 3: Specify L3 measurement values for the start/stop thresholds of periodic/semi-persistent L1 measurement reporting.
CSI report or part of CSI report may be dropped due to CSI size limitation. For LTM CSI reporting, the selection order can be based on the cell/carrier’s priority ranking and measurement results, e.g. candidate cells with lower measurement values may be omitted.     
Proposal 4: In case of CSI reporting for LTM, candidate cells with lower measurement values may be omitted.
4 [bookmark: OLE_LINK294][bookmark: OLE_LINK295][bookmark: OLE_LINK296][bookmark: OLE_LINK78]Discussion on beam indication 
[bookmark: _Hlk126835437][bookmark: OLE_LINK79][bookmark: OLE_LINK74][bookmark: OLE_LINK75]One remaining issue about beam indication is beam application time for R18 LTM. To our understanding, since the TCI state applied for the target cell is activated by the MAC CE, the smallest beam application time should be the latency of MAC CE command, i.e., 3ms. Accordingly, the beam application time should be ‘3ms + additional beam application time component’ after UE transmits the PUCCH carrying the HARQ-ACK information for the MAC CE including the CSC.
	RAN4 does not define beam application time. If the definition of beam application time is needed from RAN1’s perspective, RAN4 understands that it would be only specified by RAN1. 
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional beam application time component in the cell switch delay requirements.



[bookmark: OLE_LINK76][bookmark: OLE_LINK77]However, according to the above reply LS from RAN4 [2], RAN4 thinks that there is no need to include additional beam application time component in the cell switch delay requirements, and whether the definition of beam application time is needed should depend on RAN1. Therefore, the beam application time should be defined as 3ms after UE transmits the HARQ-ACK information for the cell switch command MAC CE.
[bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK219][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK38]Proposal 5: The beam application time for Rel-18 LTM should be defined as 3ms after UE transmits the HARQ-ACK information for the cell switch command MAC CE.
5 Discussion on cell switch command 
If the candidate cell supports only Rel-15 TCI framework, the indicated TCI state in cell switch command can be applicable for the SSB beam by default. Further beam indications for CSI-RS, CORESET, PDSCH, PUCCH, PUSCH may be needed after the cell switch command. To reduce latency, it may be beneficial to include TCI states for each channel, such as CSI-RS, CORESET, PDSCH, PUCCH, PUSCH like in Rel-15, also in the cell switch command.
Proposal 6: Rel-15 TCI framework based TCI state indication for each channel may be included in the cell switch command.
6 Conclusion
[bookmark: _Hlk101889792]In this contribution, we provided our views on L1 enhancements for inter-cell beam management, and we have the following proposals:
Proposal 1: Specify a default or configurable time duration for active L1 measurements of candidate cells for inter-cell mobility monitoring.
Proposal 2: Specify measurement thresholds for activating/deactivating L1 measurements for inter-cell mobility.
Proposal 3: Specify L3 measurement values for the start/stop thresholds of periodic/semi-persistent L1 measurement reporting.
Proposal 4: In case of CSI reporting for LTM, candidate cells with lower measurement values may be omitted.
Proposal 5: The beam application time for Rel-18 LTM should be defined as 3ms after UE transmits the HARQ-ACK information for the cell switch command MAC CE.
Proposal 6: Rel-15 TCI framework based TCI state indication for each channel may be included in the cell switch command.
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