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1. Introduction
[bookmark: _Hlk54343086]The agreements made in RAN1 #114b is summarized below.  
	[bookmark: _Hlk146273206]Conclusion
· 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
Conclusion 
· No specific specification change in RAN1 is pursued for scenario 3 for LTM (i.e. Beam indication after cell switch command) 
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: _Hlk110089543][bookmark: _Hlk525732985][bookmark: _Hlk100679068]Dynamic Switch Among Candidate Cells
To align the SpCell/CG update time at both sides, the application time for the update command should be specified as well. In addition, the application time can be differentiated for previously activated and deactivated new SpCell/CG.

[bookmark: _Hlk118039088]Proposal 1: Application time should be specified for the SpCell/CG update command
· Application time can be different for previously activated and deactivated new SpCell/CG
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Figure 1: Application time of SpCell/CG update command
3. L1 Measurement & Reporting for Cell Update
In case of large number of candidate cells to be measured, UE may only be capable of simultaneously measuring a subset of them. To save reconfiguration latency, different subsets of L1 measurement report can be activated at different times, instead of using RRC reconfiguration each time. To further increase measurement/reporting flexibility, the activation MAC-CE can also update the config per L1 report, e.g. reporting periodicity, SSBs to be measured, etc.

[bookmark: _Hlk141694735]Proposal 2: Support MAC-CE activation of L1 report for a set of PCIs
· Related measurement/reporting config may also be updated by the MAC-CE

In RAN1 #114b, it is agreed that when SpCell is always reported, the candidate cell corresponding to SpCell is identified to have the same PCI and frequency info. The remaining issue is whether the frequency info should be SSB frequency or ARFCN. In our view, SSB frequency should be used, since two different PCIs with same SSB frequency should map to two different cells from UE point of view. On the other hand, using ARFCN may cause ambiguity, since two different cells can have same ARFCN and same PCI but with different SSB frequencies. So the combination of PCI and ARFCN cannot distinguish this case. 

[bookmark: _Hlk149209556]Proposal 3: 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 SSB frequency of the candidate cell is equal to the PCI and SSB frequency of the current SpCell
Another remaining issue is the prioritization between legacy CSI report and LTM report. As mentioned in R2-2311333, for the model of CSI report configuration, RAN2 will introduce ltm-CSI-ReportConfig and will not reuse CSI-ReportConfig. In addition, LTM-CSI-ReportConfigId-r18 is introduced based on latest RRC running CR. Therefore, the gNB implementation based CSI report prioritization based on legacy reportConfigID may not work in presence of overlapped legacy CSI report and LTM report. A simple rule could be to always prioritize LTM report over legacy CSI report, and reuse legacy prioritization rule among LTM reports with different types, e.g P/SP/AP.

Proposal 4: When L1 report for LTM candidate cell measurement overlaps with legacy L1 report for serving cell measurement, LTM report is always prioritized over legacy report
· Legacy prioritization rule can be reused to prioritize overlapped LTM reports with different types, e.g. P/SP/AP
4. Beam Indication for Updated Cell
[bookmark: _Hlk141692393]In RAN1 #114, it was confirmed that the TCI field always presents in the cell switch command. However, for RACH-based LTM, UE may select a SSB different from that associated with the indicated TCI based on the legacy RACH procedure. In our view, the selected SSB for RACH should be aligned with that associated with the indicated TCI, which is selected based on latest L1 report and, hence, whose SSB should be the preferred one.

Proposal 5: For RACH-based LTM, UE should choose RACH beam whose SSB is in the indicated TCI(s) or serves as the root QCL source of the TRS in the indicated TCI(s) in the cell switch command
Another issue for the RACH based LTM is when to apply the indicated TCI. From RAN1 point of view, the UE should apply the indicated TCI(s) in the cell switch command after the latter of the TCI application time and the RACH-based LTM successful completion time. In RAN2 #121-bis, it was agreed that UE considers that RACH-based LTM execution is successfully completed when the RACH is successfully completed. Therefore, the UE should apply the indicated TCI(s) in the cell switch command after the latter of the TCI application time and the RACH successful completion time, which is after Msg2 for CFRA, and after Msg4 for CBRA, in legacy RACH procedure.

	RAN2 #121-bis
[bookmark: _Hlk146273517]For RACH-based LTM, the UE considers that LTM execution procedure is successfully completed when the RACH is successfully completed.



[bookmark: _Hlk146273401]Proposal 6: For RACH-based LTM, from RAN1 point of view, UE will apply the TCI(s) indicated in cell switch command after the latter of the TCI application time and the RACH procedure successful completion time, i.e. after Msg2 for CFRA, and after Msg4 for CBRA
One remaining issue is that after the cell switch command, what is the used beam for CORESETs associated with Type 0A/1/2 CSS sets where no Rel-15/16 TCI state activation for PDCCH is provided and followUnifiedTCI-state is not enabled or not provided. In our view, UE should use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI indication is given in the target cell.

Proposal 7: For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no Rel-15/16 TCI state activation for PDCCH is provided and followUnifiedTCI-state is not enabled or not provided
· Support to use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI indication is given in the target cell

In RAN1 #114, it was agreed that the activated TCI before cell switch command can only have SSB in the TCI. This way can avoid UE processing TRS configuration for candidate cell before cell switch command. However, the applied TCI for PDCCH/PDSCH must have CSI-RS in the TCI based on legacy rule. To achieve the same reception performance as in legacy without additional TCI indication signalling, each indicated TCI in the cell switch command can still have TRS in the TCI, which however should have root QCL source as the SSB of one activated TCI before the cell switch command. 

Proposal 8: If the activated TCI(s) before cell switch command only have SSB, each indicated TCI in the cell switch command can have TRS, which however should have root QCL source as the SSB of one activated TCI
In R17 unified TCI, the indicated/activated TCI state in DCI/MAC-CE can be applied to multiple CCs in the same CC list to save the TCI indication overhead. The same mechanism can be extended to LTM, where the indicated TCI state in the cell switch command can be applied to multiple new cells in the same CC list. For example, if TCI state is indicated for a first new cell, the other new cells in the same CC list as the first new cell can use the same indicated TCI state without the need for individual TCI indication. 

Proposal 9: For the beam indication together with the cell switch command, support that the same indicated TCI state can be applied to multiple new cells in the same CC list
One related issue is where the CC list should be configured. In our view, it can be simply configured under ServingCellConfig for the target cell. Once the ServingCellConfig for the target cell is parsed, the indicated TCI for the target cell can be applied to SCells in the same CC list. In addition, based on the latest 38.321 running CR, the cell switch command only indicates TCI state for the target cell, i.e. SpCell. Therefore, the cell switch command in R18 cannot support two indicated TCI states for FR1 and FR2 in case of FR1+FR2 CA. If some SCells have to use TCI states different from that for SpCell, the TCI states may have to be activated separately after the cell switch command. 

Proposal 10: The SimultaneiousU-TCI-statelist is configured under ServingCellConfig for the target cell
To support TCI state activation for candidate cell, RAN2 has agreed to configure TCI states for LTM outside both serving cell and candidate cell configs. To reduce RRC overhead and additional TCI state activation/indication signalling, both configured TCI states for LTM and in each candidate cell should be valid after cell switching. To avoid TCI state ID ambiguity, the two configured TCI state lists should share the same TCI state ID space, i.e. same TCI state ID corresponds to a unique TCI state. 

[bookmark: _Hlk131355252]Proposal 11: Both the TCI state list(s) provided in candidate cell config and the TCI state list(s) configured outside both serving cell and candidate cell config are valid
· They share the same TCI state ID space for the same candidate cell, and the TCI states in these lists can be activated simultaneously

To reduce the UE storage of different TCI states, the same TCI state ID in the LTM TCI state pool of the target cell and the serving cell TCI state pool of the target cell should have the same QCL source RS and QCL type. 

[bookmark: _Hlk149231017]Proposal 12: For a target cell, the same TCI state ID in the LTM TCI state pool of the target cell and the serving cell TCI state pool of the target cell should have the same QCL source RS and QCL type

Another remaining issue is the UE behaviour for the tracking of TRS associated with the activated TCI before cell switch command. In our view, if the TRS configuration is provided and transmitted before cell switch command and UE supports the TRS tracking before cell switch command, UE should track the TRS. To determine whether the TRS is transmitted, an RRC flag can be introduced to convey such info to UE. In all other cases, UE only tracks SSB. 

Proposal 13: If TRS configuration is provided and transmitted before cell switch command and UE supports the TRS tracking before cell switch command, UE should track the TRS
· An RRC flag should inform UE whether TRS is transmitted
· UE only tracks SSB in other cases

For the TCI states activated for candidate cell(s) and source cell(s) that are not selected as the target cell(s), those activated TCI states can be implicitly deactivated after UE receives the cell switch command to save separate signalling.

Proposal 14: The activated TCI states for candidate cell(s) and source cell(s) not selected as the target cell(s) are implicitly deactivated after UE receives the cell switch command
On the application time of the indicated TCI state in the cell switch command, it should depend on whether the indicated TCI state has been activated before the cell switch command or not. If the indicated TCI state has been activated before the cell switch command, the application time definition similar to R17 unified TCI state can be reused with exact time FFS. If the TCI state activation command is received together with the cell switch command, the TCI state activation time can be reused as the application time. 

Proposal 15: On the application time of the indicated TCI state(s) in the cell switch command
· If the TCI state activation command is received before the cell switch command
· The indicated TCI state application time starts from the first slot that is at least X symbols after the last symbol of the PUCCH/PUSCH carrying the HARQ-ACK for the PDSCH containing the cell switch command MAC-CE
· The first slot and the X symbols are determined based on the smallest SCS among the target CCs’ BWPs to be used after the cell switch command
· If the TCI state activation command is received together with the cell switch command
· The indicated TCI state application time starts from the first slot that is 3 ms after the slot containing the PUCCH/PUSCH carrying the HARQ-ACK for the cell switch command 
5. Conclusion
[bookmark: _Hlk83741726]In this contribution we discussed L1 enhancements for inter-cell beam management, including L1 measurement and reporting, beam indication, and dynamic switch mechanism among candidate serving cells. Below is the summary of the corresponding proposals.
Proposal 1: Application time should be specified for the SpCell/CG update command
· Application time can be different for previously activated and deactivated new SpCell/CG

Proposal 2: Support MAC-CE activation of L1 report for a set of PCIs
· Related measurement/reporting config may also be updated by the MAC-CE

Proposal 3: 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 SSB frequency of the candidate cell is equal to the PCI and SSB frequency of the current SpCell
Proposal 4: When L1 report for LTM candidate cell measurement overlaps with legacy L1 report for serving cell measurement, LTM report is always prioritized over legacy report
· Legacy prioritization rule can be reused to prioritize overlapped LTM reports with different types, e.g. P/SP/AP

Proposal 5: For RACH-based LTM, UE should choose RACH beam whose SSB is in the indicated TCI(s) or serves as the root QCL source of the TRS in the indicated TCI(s) in the cell switch command
Proposal 6: For RACH-based LTM, from RAN1 point of view, UE will apply the TCI(s) indicated in cell switch command after the latter of the TCI application time and the RACH procedure successful completion time, i.e. after Msg2 for CFRA, and after Msg4 for CBRA
Proposal 7: For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no Rel-15/16 TCI state activation for PDCCH is provided and followUnifiedTCI-state is not enabled or not provided
· Support to use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI indication is given in the target cell

Proposal 8: If the activated TCI(s) before cell switch command only have SSB, each indicated TCI in the cell switch command can have TRS, which however should have root QCL source as the SSB of one activated TCI
Proposal 9: For the beam indication together with the cell switch command, support that the same indicated TCI state can be applied to multiple new cells in the same CC list
Proposal 10: The SimultaneiousU-TCI-statelist is configured under ServingCellConfig for the target cell
Proposal 11: Both the TCI state list(s) provided in candidate cell config and the TCI state list(s) configured outside both serving cell and candidate cell config are valid
· They share the same TCI state ID space for the same candidate cell, and the TCI states in these lists can be activated simultaneously

Proposal 12: For a target cell, the same TCI state ID in the LTM TCI state pool of the target cell and the serving cell TCI state pool of the target cell should have the same QCL source RS and QCL type

Proposal 13: If TRS configuration is provided and transmitted before cell switch command and UE supports the TRS tracking before cell switch command, UE should track the TRS
· An RRC flag should inform UE whether TRS is transmitted
· UE only tracks SSB in other cases

Proposal 14: The activated TCI states for candidate cell(s) and old serving cell(s) not selected as the target cell(s) are implicitly deactivated after UE receives the cell switch command
Proposal 15: On the application time of the indicated TCI state(s) in the cell switch command
· If the TCI state activation command is received before the cell switch command
· The indicated TCI state application time starts from the first slot that is at least X symbols after the last symbol of the PUCCH/PUSCH carrying the HARQ-ACK for the PDSCH containing the cell switch command MAC-CE
· The first slot and the X symbols are determined based on the smallest SCS among the target CCs’ BWPs to be used after the cell switch command
· If the TCI state activation command is received together with the cell switch command
· The indicated TCI state application time starts from the first slot that is 3 ms after the slot containing the PUCCH/PUSCH carrying the HARQ-ACK for the cell switch command 
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