3GPP TSG RAN WG1 #115                         			       R1-2311951
Chicago, USA, November 13th – November 17th, 2023

Agenda Item:	8.7.1
Source:	InterDigital, Inc.
Title:	Remaining issues on L1 enhancements
Document for:	Discussion and Decision
[bookmark: _Ref513464071]Introduction
In RAN1 #114bis, the following agreements were taken regarding L1 triggered mobility enhancements. In this contribution, some of the remaining issues are discussed.
	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.




Discussion
One discussion point that was brought up in RAN1 #114bis with no resolution was whether the TCI state indicated in the cell switch command is associated with 
(i) LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18, or
(ii) TCI state pool of the target cell, i.e., target cell’s ServingCellConfig



The TCI states configured as part of the candidate cell configuration are activated before cell switch and ready to use as soon as cell switch is performed. So, we think Option (i) is a natural mechanism for LTM. After the cell switch is completed and the UE is in the target cell, new TCI states can be activated by the serving cell and used by the UE. 
Regarding Option (ii), the serving cell configuration of the target cell is available at the UE before cell switch but not yet required to be executed (the UE may perform early decoding and validity check of the target configuration before cell switch execution but is not required to according to RAN2 agreements). So, the TCI state configuration of the target serving cell may not always be known by the UE before cell switch. Furthermore, these TCI states are not activated before cell switch.
Proposal 1: The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.

Another proposal was to make it mandatory for the TCI states configured as part of the candidate cell configuration and serving cell configuration to be the same. We do not think this is necessary and it should be left to network implementation how to determine the TCI states.
Another open issue is which TCI state to use for CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided.  It is possible that the network handles this issue with proper implementation/configuration. For example, after cell switch, the UE may use CORESET(s) that are configured to follow unified TCI whereas the other CORESET(s) may be configured by the network accordingly. So, Alt.1 is preferable since it is not necessary to adopt a new solution during the maintenance phase.
Proposal 2: For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided 
· No new behavior is introduced on top of Rel-17 unified TCI.

As for beam indication in CA scenarios, the indicated TCI state in the cell switch command can be applied to the cells included in the simultaneous TCI update list.
Proposal 3:  A TCI state indicated in the cell switch command is applied to multiple cells included in the list of simultaneous TCI state of the indicated target cell (when the list is configured) when the cells indicated in the list are active after the reception of cell switch command.

Another point that has not yet been addressed is the UE behavior for the RACH based handover scenario after cell switch command which includes the beam indication field. Two possible solutions in this case are: (1) UE follows the beam indication provided in the cell switch command during and after RACH procedure until a new TCI state is indicated by the target cell; (2) No new behavior is defined. In the second solution, the UE would send the PRACH preamble on a resource associated with a SSB selected after cell switch. The UE can reuse the LTM measurements for the SSB selection and it is likely that the selected SSB is the same SSB as the one in the cell switch command. Therefore, we do not see a reason to introduce a new UE behavior and force the UE to use the beam indicated in the cell switch command.
Proposal 4: For UE behavior for the beam indication field for the RACH based handover scenario after cell switch command, no new mechanism is introduced. 

After the UE switches to a new cell, the active TCI states configured for LTM can either be retained or discarded. After the cell switch, the UE should continue monitoring the target cells and may need to perform another cell switch within a relatively short time due to various reasons.  So, it is beneficial to retain the TCI states which later could be updated by the serving cell accordingly. However, it is simpler from the UE perspective to discard the TCI states and only keep the TCI states for the target cell since they may be used until new TCI states are activated. New TCI states for LTM can also be activated by the serving cell relatively quickly to prevent any disruption to the LTM operation, therefore although retaining TCI states following a cell switch may provide some benefit, the optimization is relatively minor compared to the increased complexity.
Proposal 5: UE retains the TCI states only for the target cell after cell switch.

A final issue to consider is UE behavior when TRS is configured under LTM-Canditare-r18. For simplicity, we think if TRS is configured, then the UE can assume that TRS is transmitted. Then, depending on UE capability, the UE can track either the TRS or the SSB.
Proposal 6: UE can track either the TRS or the SSB based on UE capability. UE assumes TRS is transmitted if configured.

Conclusion
This contribution discussed some of the remaining issues for L1 enhancements for LTM and the following were proposed:
Proposal 1: The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.
Proposal 2: For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided 
· No new behavior is introduced on top of Rel-17 unified TCI.
Proposal 3:  A TCI state indicated in the cell switch command is applied to multiple cells included in the list of simultaneous TCI state of the indicated target cell (when the list is configured) when the cells indicated in the list are active after the reception of cell switch command.
Proposal 4: For UE behavior for the beam indication field for the RACH based handover scenario after cell switch command, no new mechanism is introduced. 
Proposal 5: UE retains the TCI states only for the target cell after cell switch.
Proposal 6: UE can track either the TRS or the SSB based on UE capability. UE assumes TRS is transmitted if configured.
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