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Introduction
This contribution provides further considerations of remaining issues on L1 enhancements for inter-cell beam management.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Discussion
L1 measurement 
LTM CSI reporting priority
Regarding priority between LTM CSI report and legacy CSI report, there is a possibility that LTM CSI report and legacy CSI report share a same CSI report priority value due to Option 2 is adopted.  
	· For the model of CSI report configuration, RAN2 to implement Option 2 (as in current RRC running CR).



[bookmark: OLE_LINK135][bookmark: OLE_LINK136]According to the formula of CSI reports priority value, if multiple CSI report with same time domain behaviour belonging to a same serving cell, it depends on CSI report ID. If LTM CSI report and legacy CSI report have separate ID assignment, when they have same report ID, the CSI report priority derived by the formula will be same. Our suggestion is not to change the formula, but only define a UE behaviour that an LTM report is prioritized over a legacy CSI report, if the PUCCH/PUSCH resource for LTM report same or overlapping resources with a legacy CSI report.  
Proposal 1. [bookmark: OLE_LINK55][bookmark: OLE_LINK57][bookmark: OLE_LINK58]Define the UE behaviour that an LTM report is prioritized over a legacy CSI report if there is a collision, without change of the formula. 
Number of CPU occupied by an LTM CSI report
Since LTM CSI report contains SSB index and L1-RSRP, number of CPU occupied by an LTM CSI report is 1. 
Proposal 2. Number of CPU occupied by an LTM CSI report is 1.
Beam indication
CORESET#0 and CORESETs (other than CORESET#0) associated with CSS sets
[bookmark: OLE_LINK140]Beam indication mechanism based on Rel-17 unified TCI framework was agreed to use TCI state index. A leftover issue is CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets. 
	Agreement
· Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) , 
· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
· Alt. 2: By indicating Rel-17 TCI state index
 
[FL Proposal 5-3-1a-v5 for email approval]
· [bookmark: OLE_LINK4]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, the following alternatives are further studied, and one alternative will be down-selected at RAN1#113. 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI 
· i.e. the network schedules transmission only based on the CORESET following Rel-17 unified TCI, and/or the corresponding beam information would be configured by the target cell after cell switch



The issue is UE behaviours, such as how to monitoring CORESET0 and other CSS associated CORESET, if we go with Alt 4 and it is interpreted as network schedules transmission only based on the CORESET following Rel-17 unified TCI after cell switch. Clearly, UE have to monitoring those CORESETs, if they are configured with search space sets. The result is UE cannot monitoring those CORESETs although UE is required to do, since there are no TCI assumptions, even if network schedules transmission only based on the CORESET following Rel-17 unified TCI after cell switch. In summary, we think Alt 4 is also not a complete solution. As many companies commented, Alt 1 is a new behaviour, it requires significant impacts to CORESET’s TCI state. But it can work according to this assumption. So we support Alt 1 to have a smooth PDCCH monitoring for CORESET0 and other CSS associated CORESETs.
For the types of common search space, the legacy definition can be reused, which is associated at least with CSS sets other than Type3-PDCCH CSS sets.
Proposal 3. 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 at least with CSS sets other than Type3-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided, 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
TCI states used during and after cell switch command for RACH based LTM
A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field should always present in the cell switch command, no matter RACH-based or RACH-less handover scenario after cell switch command. During the RACH procedure, UE should following the SSB of the indicated TCI-state in the CSC as legacy rule. But after RACH procedure, from the beam indication in cell switching command to finish RACH procedure, the time domain gap is not too long to change. So there is low probability to change the beam according to RACH procedure after RACH procedure. Last, RACH procedure is with SSB, which is wide beam. So it has lower beam refinement performance than TRS. It is not sure whether it is better than the original beam indication. Thus, we support Opt 5. 
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
Proposal 4. In R18 LTM and when beam is indicated together with cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command,
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
Association of TCI state indication in the cell switch command
One open issue is the TCI state indication in the cell switch command. We support the following proposal, also open to reduce UE complexity to manage two TCI state pool. The method can associate the two TCI state pool with same TCI state list, or TCI states in LTM TCI state pool is only a subset of BM TCI state pool, but with totally same TCI state configuration.
	[bookmark: OLE_LINK145][FL Proposal 5-4-1c-v4]
· The TCI state indicated in the cell switch command is associated with
· [bookmark: OLE_LINK56]LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state [in the new serving cell] is indicated
· Note: after TCI in the new serving cell is indicated, legacy BM is used.
· FFS: whether and how to retain LTM activated TCI states for candidate cell



Proposal 5. Support [FL Proposal 5-4-1c-v4] with remove the bracket
· 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
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state [in the new serving cell] is indicated
· Note: after TCI in the new serving cell is indicated, legacy BM is used.
· FFS: whether and how to retain LTM activated TCI states for candidate cell
Preparation for LTM before cell switch command
Deactivation of activated TCI states for LTM
[bookmark: OLE_LINK149][bookmark: OLE_LINK150]Candidate cell TCI state activation/deactivation MAC-CE command was captured in 38.321, which is operated per candidate cell. So according to deactivation of activated LTM TCI states, the TCI state activation/deactivation MAC-CE can be applied to deactivate one or more LTM TCI states for a candidate cell. This solution is without RAN2 specification impact.   
Proposal 6. TCI state activation/deactivation MAC-CE can be used to deactivate one or more LTM TCI states for a candidate cell. 
UE behaviour when TRS configuration is provided under LTM Candidate r18 for candidate cells
[bookmark: OLE_LINK154]It was agreed TRS can be configured in a TCI state for the candidate cell before or during cell switch command. Also there is no consensus to introduce additional mechanism to support TRS tracking for candidate cells prior to and joint with the reception of L1/L2 CSC. However, the corresponding UE behaviour has not been clear. As provided in [5], a table contains gNB and UE behaviour for TRS.
Since there is no consensus to introduce additional mechanism to support TRS tracking for candidate cells prior to and joint with the reception of L1/L2 CSC, UE can track SSB in Rel-18 LTM, with no restriction for TRS transmission or not.
[bookmark: OLE_LINK157][bookmark: OLE_LINK155][bookmark: OLE_LINK156]After cell switch, UE can track TRS due to it has been to a new serving cell. And UE can assume there is TRS transmission.
Proposal 7. Prior to and joint with the reception of L1/L2 CSC, UE can track SSB in Rel-18 LTM, with no restriction for TRS transmission or not.
Proposal 8. After cell switch, UE can track TRS with its presence assumption.
3: Retain or deactivate TCI states after cell switch
The open issue is the UE assumption on the active TCI states for LTM other than the indicated TCI state after the reception of the cell switch command.
	[FL Proposal 5-5-1b-v2]
[bookmark: OLE_LINK158]After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state



For the assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command, after cell switching command, if the TCI state does not belong to the target cell, the basic feature should UE assume those TCI state are dis-active after CSC. So we support Option 1 and Option 4. The TCI state belongs to the target cell but they are not indicated in the beam, they can retain active, or deactivate. But the LTM TCI state indicated by CSC should be active.  
Option 3 is too aggressive, but without any benefit. Since after cell switch to the target cell, LTM TCI state activation/deactivation MAC-CE can be received on the new serving cell, to update LTM TCI states for better selection of candidate cell and best beams. It is very doubtful that retain all candidate cells only complex UE implementation and power consumption with without clear gain.  
Proposal 9. [bookmark: OLE_LINK59]For UE assumption on the active TCI states for LTM other than the indicated TCI state after the reception of the cell switch command, support either Option 1 or Option 4.
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
Conclusion
In this contribution, we made the following proposals.
Proposal 1. Define the UE behaviour that an LTM report is prioritized over a legacy CSI report if there is a collision, without change of the formula. 
Proposal 2. [bookmark: _GoBack]Number of CPU occupied by an LTM CSI report is 1.
Proposal 3. 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 at least with CSS sets other than Type3-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided, 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
Proposal 4. In R18 LTM and when beam is indicated together with cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command,
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
Proposal 5. Support [FL Proposal 5-4-1c-v4] with remove the bracket.
· 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
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state [in the new serving cell] is indicated
· Note: after TCI in the new serving cell is indicated, legacy BM is used.
· FFS: whether and how to retain LTM activated TCI states for candidate cell
Proposal 6. TCI state activation/deactivation MAC-CE can be used to deactivate one or more LTM TCI states for a candidate cell. 
Proposal 7. Prior to and joint with the reception of L1/L2 CSC, UE can track SSB in Rel-18 LTM, with no restriction for TRS transmission or not.
Proposal 8. After cell switch, UE can track TRS with its presence assumption.
1. For UE assumption on the active TCI states for LTM other than the indicated TCI state after the reception of the cell switch command, support either Option 1 or Option 4.
1. Option 1: UE retains the activated LTM TCI states only for the target cell
1. Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
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