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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#113 meeting, the WI on further NR mobility enhancements [1] was discussed. The following was agreed [2] on the topic of L1 enhancements for inter-cell beam management:
	Working Assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
Conclusion
There is no consensus to support the following procedures prior to the reception of L1/L2 cell switch command aiming at the reduction of handover delay/interruption in Rel-18 LTM
· CSI acquisition for candidate before reception of cell switch command
Note: At least for the candidate cells which are current serving cells, the CSI acquisition prior to cell switch command will be supported

Conclusion
There is no consensus to introduce additional mechanism to support the following procedures prior to and joint with the reception of L1/L2 cell switch command aiming at the reduction of handover delay/interruption in Rel-18 LTM
-        TRS tracking for candidate cells 
FFS: Whether/How the QCL reference information of TCI states of the candidate cell should be mapped to the source SSB
Note: At least for the candidate cells which are current serving cells, TRS tracking prior to cell switch command is supported

Conclusion
For R18 LTM, in order to activate multiple joint TCI state or/and pair of (DL/UL) TCI states for candidate cell case, do not support TCI state activation together with beam indication of the candidate cell in the same MAC-CE message.
· FFS: UE assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command.

Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.

Agreement
· For the configuration of SSB based L1-RSRP measurement, 
· periodicity of SSB, SSB position in burst are provided as time domain information for intra- and inter- frequency

Agreement
· Each TCI state included up to 2 qcl-types and each qcl-type source RS in a QCL-Info of the TCI state is provided at least based on the RS configuration for LTM
· FFS: other RS index outside measurement RS configuration for LTM
· FFS: Additional contents of TCI states for LTM
Agreement
· For TCI state activation for candidate cell(s) before the cell switch command, 
· MAC CE is used and the details of MAC-CE for TCI state activation for LTM is up to RAN2
· Further study if PDCCH order for candidate cell(s) can be used

Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 
· Send an LS to RAN2 and RAN4 to ask their feedback
Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature
Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.10.1 and 9.10.2 in RAN1#113 are included
· The following information to RAN2 is included:
· Whether C-RNTI that is to be used by target cell needs to be included within the MAC-CE containing cell switch command will be left to RAN2 decision.
· It will be left to RAN2 decision whether the following fields are always present or not in the cell switch command:
· TA related information

Conclusion
· For the beam selection for SSB based L1-RSRP measurement report, except SpCell is configured to be included, 
· the selection of cells for the L1 measurement report is up to UE implementation.
· the selection of beams per cell for the L1 measurement report is the same as legacy behaviour.
Conclusion
No consensus to introduce UE/event triggered report for L1 measurement results for LTM in Rel-18



Compared to legacy L3 mobility handover, the goal of L1/L2-triggered mobility (LTM) in Rel-18 is to reduce the overall handover (HO) latency from different aspects of the LTM procedure, including L1 measurement, measurement report, and cell switch triggering. 
In this paper, we present our views on remaining issues of L1 enhancements for inter-cell beam management and proposals for moving forward.
L1 measurement reporting
SSB based L1-RSRP measurement has been supported. For gNB scheduled L1 reporting, beam selection is performed across the L cells from configured/activated cells, and M beams are selected for each of the L cells. More specifically, the M beams for each of the L cells are the beams with the largest measured L1-RSRP value, where UE selects the ‘L’ cells based on the largest measured L1-RSRP value and then report ‘M’ best beam for each selected cell. In all, M x L beams in a single report instance are selected based on L best cells and M best beams for each of L best cells.
For the L best cells, the ranking of cells is performed based on the average L1-RSRP determined over the measured beams of each cell. In legacy beam reporting, up to four beams can be included in one report.
Based on the proposals from the last RAN1#113 meeting, to achieve the LTM design goal with a reasonable measurement complexity as well as to have similar Rel-17 inter cell beam management (ICBM) feature for basic feature, the following values considering the middle ground are proposed by FL: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
The cell and beam selection are based on RSRP and should be up to UE, as in legacy beam selection and reporting. The UE may decide to use different values of M and L in different reports. Furthermore, a simple design is desirable since there may have not enough time to finish the WI. Therefore, the maximum value of M*L and combination of M and L is up to UE capability. In a single reporting instance, the number of reported beams should consider intra- and inter- frequency as well as intra- and inter- band measurement.
Based on the above analysis, we propose the following:
Proposal 1: Confirm the working assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
Beam application time
Application time of inter-cell beam indication is applied for only intra-frequency intra-DU cases in Rel-17 and the time of cell switch is not considered. It has been agreed in the last RAN1#113 meeting that beam application time is supported, which starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s). 
The corresponding beam will be applied after the MAC CE has been decoded and applied considering that the TCI state is indicated by a MAC CE. In Rel-18 LTM, more important application time is for cell switch. Considering that the target of LTM is to reduce the interrupt, avoiding the TCI state activation delay before the cell-switch is important. Therefore, TCI state activation should be received before cell switch command, otherwise the application time of TCI state is expected to be longer.
On the other hand, one single TCI framework may not enough for beam indication, e.g., in case the target cell (i.e., selected candidate cell for handover) tries to interpret the indicated TCI state based on its own (target cell) configured TCI state pools/lists. For example, a TCI state indicated from the serving cell configuration may not be valid or applicable with respect to the target cell configuration once the UE switches to that cell. After cell switch, the TCI state list of the target cell can then be used. Therefore, for the beam application time for Rel-18 LTM, it is suggested that the target cell is not one of the current serving cells.
Based on the above analysis, we propose the following:
Proposal 2: For the beam application time for Rel-18 LTM, in order to define the beam application time, TCI state activation is received before cell switch command.
Proposal 3: For the beam application time for Rel-18 LTM, in order to define the beam application time, the target cell is not one of the current serving cells.
Conclusions
In this contribution, we present our views on L1 enhancements for inter-cell beam management.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: Confirm the working assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
Proposal 2: For the beam application time for Rel-18 LTM, in order to define the beam application time, TCI state activation is received before cell switch command.
Proposal 3: For the beam application time for Rel-18 LTM, in order to define the beam application time, the target cell is not one of the current serving cells.
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