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Introduction
In order to reduce the mobility latency, in Rel-18 WID on Further NR mobility enhancements, RP-231475 [1], one of the objectives was agreed to specify mechanism and procedures of Layer 1/Layer 2 (L1/L2)-triggered mobility (LTM) which includes the following items:
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Note 2: Only SSB-based L1 measurement is supported in this release.
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 3: FR2 specific enhancements are not precluded, if any.
Note 4: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG, prioritizing MCG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized



In the last several RAN1 meetings on Rel-18 LTM, many agreements have been made on L1 measurements, reporting, target cell beam indication, cell switch command, and candidate cell procedures. 
In this contribution, we discuss the remaining open points related to beam indication and L1 measurement reporting.
[bookmark: _Hlk510705081]Discussion
Beam Indication
TCI State ID Information in the Candidate Cell TCI States Activation/Deactivation MAC CE and LTM Cell Switch Command MAC CE
For LTM, one or more TCI states of one or more candidate cells can be activated before the cell switch command, using Candidate Cell TCI States Activation/Deactivation MAC CE, to achieve early downlink synchronization and time/frequency tracking. In case of no prior activation, a TCI state of the target cell can directly be activated and indicated in the LTM Cell Switch Command MAC CE. In order to facilitate such operation, TCI state(s) of each candidate cell is made available via inter-DU coordination during the preparation phase [2]. As per running RRC (38.331) CR [3], these TCI states are given within a LTM TCI state pool (i.e., CandidateTCI-States/CandidateTCI-UL-States) provided for each candidate cell. 
In the last RAN1 meeting, there was some ambiguity brought up by some companies on whether a TCI state ID information in the Candidate Cell TCI States Activation/Deactivation MAC CE and LTM Cell Switch Command MAC CE refers to the TCI-StateID given in the candidate cell’s ServingCellConfig (e.g., refers to BM TCI state pool) or the LTM TCI state pool under LTM configuration of the candidate cell given outside of the candidate cell’s ServingCellConfig. The important point to be noted here that only the LTM TCI states information is made available at the serving cell [2], and there is no information of additional TCI states (given in the candidate cell’s ServingCellConfig) is available at the serving cell. Therefore, only LTM TCI state pools can be used by the serving cell to provide TCI state ID information in the Candidate Cell TCI States Activation/Deactivation MAC CE and LTM Cell Switch Command MAC CEs. Furthermore, if LTM TCI state pool is not used for early TCI activation or TCI indication in the cell switch command, then there is no use of having LTM TCI states whatsoever. 
Observation 1: Only the LTM TCI states information of a candidate cell is made available at the serving cell, and there is no information of additional TCI states (i.e., TCI States given in the candidate cell’s ServingCellConfig) is available at the serving cell.
Proposal 1: TCI State(s) provided in the Candidate Cell TCI States Activation/Deactivation MAC CE are associated with the LTM TCI state pool of the candidate cell, i.e., configured under LTM-Candidate-r18.
Proposal 2: The TCI state indicated in the cell switch command is associated with the LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.
QCL Reference Signal for a LTM TCI state
In RAN1 #114, the following was agreed:
[bookmark: _Hlk149551785]Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability
Also, the following was concluded in RAN1#113:
[bookmark: _Hlk149551779][bookmark: _Hlk149552010]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
When a SSB is configured in a LTM TCI state, then the procedure is straightforward that the UE would track the SSB configured in the LTM TCI state. In order to make the procedure simple, a TRS should also be allowed to be configured in a LTM TCI state. The UE incapable of TRS tracking before and during the cell switch could track only SSB configured as QCL source of the TRS if TRS configured. The UE is allowed to measure TRS after receiving cell switch if the configuration is provided.
Proposal 3: When a TRS is configured in a LTM TCI state, the UE incapable of TRS tracking before and during the cell switch can track only SSB configured as QCL source of the TRS. 
· The UE is allowed to measure TRS after receiving cell switch if the configuration is provided.
Management of Active LTM TCI State(s) after the Cell Switch
Support of MAC-CE based LTM TCI state activation for more than one candidate cells before cell switch command is supported for Rel-18 LTM. When more than one LTM TCI states are activated before the cell switch and the UE starts keep tracking the DL synchronization with the activated LTM TCI states, such time-frequency tracking/path loss measurements information should be leveraged even after moving to the target cell. Unless an explicit deactivation is performed (described later in this contribution), there is no benefit of deactivating active LTM TCI states as long as the UE has a capability to support additional active LTM states. Therefore, for an activated LTM TCI state other than the indicated TCI state, depending on whether they are associated with the target cell (new serving cell) or another candidate cell, the UE may be configured with the following procedures.
Observation 2: Unless an explicit deactivation is performed, there is no benefit of deactivating active LTM TCI states as long as the UE has a capability to support additional active LTM states.
· Active TCI states of candidate cell(s) other than the target cell
From RAN2 perspective, subsequent LTM is supported. In subsequent LTM, additional cell switch may be performed without any additional LTM reconfiguration. The active TCI states of candidate cell(s) other than the target cell can be kept activated even after the switch so that if one of the active TCI states becomes a candidate for another cell switch, that can be indicated directly in the cell switch command without any need of additional activation, and hence lower HO interruption can be realized. As long as the UE is capable of supporting additional active TCI states for LTM, there is no advantage in discarding and deactivating the activated LTM TCI states unless it is required from the NW (as discussed below). Therefore, retaining the active TCI states of candidate cells other than the target cell is an important key feature for subsequent LTM.
Observation 3: When more than one LTM TCI states are activated before the cell switch and the UE starts keep tracking the DL synchronization with the activated LTM TCI states, such time-frequency tracking/path loss measurements information could be beneficial at least to minimize the HO interruption latency for subsequent LTM.
Proposal 4: After cell switch, for the activated LTM TCI states, the UE retains the activated TCI states at least for the candidate cell(s) other than the target cell. 
· Active TCI states of the target cell 
As described above, unless an explicit deactivation is performed, there is no benefit of deactivating active LTM TCI states as long as the UE has a capability to support active LTM states. This is valid for the active TCI states of the target cell as well. If the activated LTM TCI states are associated with the target cell indicated in the cell switch command, the UE should retain the active TCI states even after the cell switch at least for LTM. This may be beneficial for subsequent LTM, specially in the scenario of ping pongs. 
Proposal 5: After cell switch, the UE retains the activated LTM TCI states of the target cell at least for LTM operation.
The active LTM TCI states of the target cell could also be useful for intra/inter-cell beam management within the target cell. That means, a beam management TCI state associated with the active LTM TCI state could be considered active and used for beam management purpose (activation and indication). In other words, all the active LTM TCI states are valid for DCI based TCI indication within the target cell until a new BM TCI activation (Unified TCI States Activation/Deactivation MAC CE) command is received by the UE.
Since the TCI state pool for LTM and beam management are configured separately, a mapping mechanism for mapping a TCI state from the LTM pool to beam management pool should be clarified. In a simple manner, if a TCI state in the beam management pool has the same reference signal configuration (e.g., RS ID) as the activated LTM TCI state then such a TCI state may automatically be considered activated for beam management. In cases where a LTM TCI state may use SSB instead of TRS as reference signal configuration, if a TCI state in the beam management pool has a TRS which has the SSB of the activated LTM TCI state configured as QCL reference then such a TCI state may automatically be considered activated for beam management. With such a mechanism, LTM procedure can be leveraged for faster BM TCI activation and indication without any need of any explicit TCI activation command. Alternatively, even if the target cell determines to send an explicit TCI activation for beam management, and such activation command indicates a TCI state which can be mapped to an activated LTM TCI state (as described above), the activation latency can be reduced in such a case.
In some cases when a separate management of LTM TCI States for target cell may not be possible or desired from the UE processing/memory complexity perspective, the configuration of a TCI state in the LTM pool and BM pool for a candidate cell could be made same including the TCI State ID. With that, an active LTM TCI state of the target cell could directly be mapped (to the same ID) to the BM TCI state pool after cell switch. This could specially be configured when the UE does not have capability to support separate configuration of LTM TCI states and BM TCI states. 
Proposal 6: Upon the cell switch, for the target cell, UE may consider the LTM TCI states of the target cell activated before the cell switch as valid for intra/inter-cell beam management within the target cell (new serving cell) based on having the common reference signal configuration. 

Proposal 7: For the UEs which only supports the same configuration for LTM TCI states and BM TCI states, LTM TCI states of the target cell activated before the cell switch are considered active for intra/inter-cell beam management within the target cell (new serving cell) only when the configurations for LTM TCI states and BM TCI states are the same. 
Based on the above explanation, an example of management of active TCI states is shown in the figure 1. The LTM TCI states are called Candidate TCI states and BM TCI states are called TCI states in the figure. As shown in the figure, the UE is in cell 1 and receives a LTM TCI activation command activating candidate TCI state 1 and 2 of cell 2, and later cell switch is triggered to cell 2 with candidate TCI state 1. After moving to the cell 2, the UE retains both active candidate TCI states of cell 2 for LTM purpose (shown in purple color), and also these active candidate TCI states become BM active TCI states of cell 2 (shown in orange color; and example of the mapping from LTM to BM is shown by the yellow highlighted box) which are considered as active until a new BM TCI activation (with TCI state 3 and 4) is received by the UE. Later when a DCI indication with TCI state 3 is received by the UE, the UE stops using the indicated candidate TCI state 1 and starts using the TCI state 3. Also, later when the UE receives another LTM TCI activation with candidate TCI state 1 and 2 of cell 3, the UE retains them in addition to candidate TCI state 1 and 2 of cell 2. 


Figure 1 Management of Active LTM TCI States

Deactivation of Active LTM TCI State(s)
A UE may have a limited capability in terms of number of active LTM TCI states could be managed simultaneously across multiple candidate cells. Specially when TCI activation is triggered for more than one candidate cell, in some scenarios, it may cause the UE unnecessarily monitor TCI states for candidate cells which may no longer relevant for cell switch purpose. Moreover, as mentioned above, keeping active TCI states after the LTM cell switch is beneficial in the subsequent LTM case, but in case subsequent LTM cell switch does not happen within a reasonable time frame after the first LTM cell switch, keep the UE tracking timing of the active TCI states would consume UE resources unnecessarily if TCI states are kept active for a long time when not needed. 
Observation 4: Keep the UE tracking the timing of the TCI states of candidate cells which will not be selected as the target cell may cause the UE unnecessarily monitor TCI states that are no longer relevant for cell switch purposes.
In Rel-17 unified TCI activation/deactivation, once the (unified) TCI state has been activated, the deactivation of the previously activated TCI state is done by activating another TCI states. Thus, the deactivation is implicit if the latest MAC CE providing the activation command does not include the previously activated TCI state. For serving cell beam management with unified TCI State framework, it is not possible to deactivate a TCI state, i.e., use a MAC CE to deactivate the TCI States for the cell. Such feature would have no practical use for beam management. 
However, for LTM, the situation is a bit different. As per MAC running CR [4], a TCI activation command for LTM, i.e., Candidate Cell TCI States Activation/Deactivation MAC CE, can only activate TCI states of one candidate cell at a time. Therefore, TCI activation for one candidate cell cannot be used for TCI deactivation of another candidate cell unless Candidate Cell TCI States Activation/Deactivation MAC CE is allowed to activate TCI states from multiple candidate cells with the same command. Therefore, with the current design, it is not possible currently to deactivate for example a candidate cell TCI state once one or more TCI states have been activated for that candidate cell. 
Observation 5: Since the Candidate Cell TCI States Activation/Deactivation MAC CE can only activate TCI states of one candidate cell at a time, existing mechanism of deactivation, where the deactivation of a TCI state is implicit if the latest MAC CE providing the activation command does not include that activated TCI state, could not be used to deactivate TCI states of a candidate cell. 
In order minimize the monitoring of unnecessary activated TCI states, TCI deactivation should be supported. One simple solution is to employ a timer-based approach. A timer can be configured for the supervision of already activated TCI states (for LTM). For example, the timer can be started when a TCI state is activated or when the UE successfully connects to the target cell using the indicated TCI in the cell switch command. While timer is running the UE is considering the TCI states activated, and when the timer expires, the UE assumes the TCI states associated with the timer are not active anymore. The timer may supervise all TCI States for one or more cells that the UE has received activation command, or it may be configured for TCI States per candidate LTM cell.
An alternative could be to use an explicit network signalling to deactivate one or more TCI states of a candidate cell (or set of candidate cells) once one TCI state has been activated.
Proposal 8: Support of deactivation of LTM TCI states using:
· Alternative 1: Timer-based approach, i.e., a timer can be configured for the supervision of already activated TCI states.
· The timer can be started when the UE receives the activation command or successfully connects to the target cell using the indicated TCI in the cell switch command. While timer is running the UE is considering the TCI states activated, and when the timer expires, the UE assumes the TCI states associated with the timer are not active anymore. 
· The timer may supervise all TCI states for one or more cells, or it may be configured per candidate LTM cell.
· Alternative 2: Signalling based approach, i.e., deactivation MAC-CE to deactivate one or more TCI states of a candidate cell (or set of candidate cells).
Beam Indication with RACH-based Cell Switching
In RAN1# 114, the following agreement was made on the presence of beam indication field in the cell switch command where the UE behaviour for the beam indication field for RACH-based LTM is still open:
Agreement
Confirm the following working assumption achieved in RAN-112bis-e
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command

For the issue of UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command, the following alternatives were discussed in RAN1#114-bis, but no down selection could be achieved due to the lack of time:
· Option 1: During and 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. 
· Option 2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 
· Option 3: During RACH procedure, a UE follows the SSB identified during a recent RACH procedure, and 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.
· Option 4: CFRA with Option 1 and CBRA with Option 2.
· Option 5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command, and 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.
The beam indication given in the cell switch command is typically selected based on the UE measurement reports, hence that should be an appropriate beam to access the target cell both for the RACH and after the RACH procedure. On the other hand, if the quality of the SSB associated with the indicated beam deteriorates and it is no longer good enough (e.g., RSRP is below a threshold) for the RACH procedure, then the indicated beam should also not be used after the RACH procedure. Therefore, we support the following two options depending on the quality of the SSB associated with the indicated beam:
· Option 1: If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is above a threshold value, use that SSB during the RACH procedure, and use the indicated TCI-state after the RACH procedure until a new TCI state is indicated by the target cell.
· Option 2: If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is below a threshold value, ignores the TCI indication provided in the cell switch command, and use the SSB identified during the RACH procedure during and after RACH procedure until a new TCI state is indicated by the target cell.
Proposal 9: In R18 LTM and when beam is indicated together with the cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command, 
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is above a threshold value, use that SSB during the RACH procedure, and use the indicated TCI-state after the RACH procedure until a new TCI state is indicated by the target cell.
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is below a threshold value, ignores the TCI indication provided in the cell switch command, and use the SSB identified during the RACH procedure during and after the RACH procedure until a new TCI state is indicated by the target cell.
Beam Indication for CORESET#0, CSS sets other than Type-3-PDCCH CSS sets
To derive the QCL parameters for DMRS antenna ports for PDCCH reception in the CORESET #0, if followUnifedTCI-State is not enabled (i.e., the Rel-17 unified TCI state in the cell switch command cannot be used by default) and if there is no MAC CE activation command is provided for the CORESET, although, the current specification allows the UE to use SSB identified in the most recent RACH procedure, but this RACH procedure should not be initiated by a PDCCH order which is not compliant with LTM early TA acquisition. Similarly, for CORESETs other than index 0, associated with CSS sets other than Type-3-PDCCH CSS sets, if followUnifedTCI-State is not enabled, and if there is no MAC CE activation command is provided for the CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SSB block the UE identified during the initial access procedure which again may not be applicable for LTM early TA acquisition (as this was not done for initial access). 
Therefore, it needs to be clarified what beam indication can be used to receive such channels/signals after the cell switch. One straightforward option may be at least for RACH-less LTM, the indicated TCI state for the target cell can also be used for such signals/channel until a new TCI state is activated by the target cell after the cell switch. In other words, for the channels where unified TCI state is not enabled, the UE assumed to be indicated with no TCI State, but uses the beam indicated in the CSC until a new TCI activation is given to the UE.
An alternative where no new behavior is defined puts restriction on the network side to not schedule such channels until a new TCI state activation/indication is performed which may unnecessarily complicate the overall framework. Also, since only SSB based beam indication will be used, typically, it would be the same beam for all different types of DL control and data channels/signals.   
Proposal 10: At least for RACH-less LTM, 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 and followUnifiedTCI-state is not enabled or not provided, the UE assumed to be indicated with no TCI State, but uses the beam indicated in the cell switch command until a new TCI activation is given to the UE.
L1 Measurement and Reporting
Priority of LTM Measurement Reporting
In the last RAN2 meeting, RAN2 has decided to use option 2 for configuring LTM CSI report configurations. According to option-2, LTM CSI reporting configuration IEs for LTM are configured separately from the legacy CSI report configuration IEs, and included into a new IE, ltm-CSI-ReportConfigToAddModList within CSI-MeasConfig. That means, both LTM CSI reporting configurations and legacy CSI Report Configurations will have their own (independent) configuration identifier space to indicate corresponding report configurations, i.e., LTM-CSI-ReportConfigId is used to uniquely represent a LTM CSI report configuration with a value selected from 0 to a max value (M1 = maxNrofLTM-CSI-ReportConfigurations -1 ) and CSI-ReportConfigId used to uniquely represent a (legacy) CSI report configuration has values from 0 to a max value (M2 = maxNrofCSI-ReportConfigurations-1).
With such a configuration, legacy priority rules for CSI reports need to be updated to take LTM related reporting into account, for example, to resolve the situations when a LTM report collides with a legacy CSI report. 
Since the LTM reports are configured for the UE to report handover/cell switch related information i.e., information that is used by the network to determine whether or not to switch the UE to a candidate cell and which target beam to indicate to UE (for performing the HO), the LTM CSI reporting can be seen as important for network and UE performance (e.g., throughput/ HO interruption). 
In the current specification [section 5.2.5, 38.214], a priority rule has been defined to determine a priority value of a report where the priority rule takes time type, measurement quantity, and reporting configuration identifier into account. 
5.2.5 Priority rules for CSI reports
For two overlapping PUSCHs, the priority rules in this clause are applied for physical channels with same priority index according to clause 9 in [6, TS 38.213].
CSI reports are associated with a priority value  where




-	 for aperiodic CSI reports to be carried on PUSCH  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUCCH;


-	 for CSI reports carrying L1-RSRP or L1-SINR and  for CSI reports not carrying L1-RSRP or L1-SINR;
-	c is the serving cell index and  is the value of the higher layer parameter maxNrofServingCells;

-	s is the reportConfigID and is the value of the higher layer parameter maxNrofCSI-ReportConfigurations.

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
-	if y values are different between the two CSI reports, the following rules apply except for the case when one of the y value is 2 and the other y value is 3 (for CSI reports transmitted on PUSCH, as described in Clause 5.2.3; for CSI reports transmitted on PUCCH, as described in Clause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE.
-	otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Clause 9.2.5.2 in [6, TS 38.213].
<omitted text>

In order to provide higher priority to an LTM report, following rules can be incorporated on top of the existing rules:
· y: a periodic, semi-persistent, or aperiodic LTM CSI report on PUCCH/PUSCH can be given higher or same priority compared to the legacy aperiodic CSI report carried on PUSCH.
· k: LTM CSI reports carrying L1-RSRP should be given higher priority than the legacy CSI report carrying L1-RSRP or L1-SINR
· s, : for LTM CSI reports, these should be specific to LTM CSI configuration, e.g., LTM-CSI-reportConfigID, maxNrofLTMCSI-ReportConfigurations, respectively.
· In case of any remaining CSI report collisions, specially between two equal priority CSI reports:
· the CSI report configured for LTM reporting should be prioritized.
· two equal priority LTM CSI reports, SpCellInclusion parameter could be used - the CSI report including SpCell information should be given higher priority.
Proposal 11: LTM reports are given higher priority than the legacy CSI report with the following rules incorporated on top of the existing rules:
· a periodic, semi-persistent, or aperiodic LTM CSI report on PUCCH/PUSCH can be given higher or same priority compared to the legacy aperiodic CSI report carried on PUSCH.
· LTM CSI reports carrying L1-RSRP should be given higher priority than the legacy CSI report carrying L1-RSRP or L1-SINR
· for LTM CSI report, the value s and/or Ms sould be specific to LTM CSI configuration (e.g., LTM-CSI-reportConfigID, maxNrofLTMCSI-ReportConfigurations).
· In case of any remaining CSI report collisions, specially between two equal priority CSI reports:
· the CSI report configured for LTM reporting should be prioritized.
· two equal priority LTM CSI reports, SpCellInclusion parameter could be used - the CSI report including SpCell information should be given higher priority.
Semi Persistent Reporting on PUCCH
Semi-persistent reporting on PUCCH is supported for both LTM and the legacy CSI reporting. For the legacy semi-persistent reporting on PUCCH, a MAC-CE is used for activation/deactivation of one or more semi-persistent reporting on PUCCH configurations by indicating CSI report Config ID or IDs to be activated or/and deactivated [see 6.1.3.16 in 38.321]. With an independent configurations of LTM CSI reporting, if the same MAC-CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting. Therefore, it is needed to request RAN2 to provide signalling support to indicate the UE whether the activation/deactivation of one or more SP reporting on PUCCH configuration applies for LTM reporting configuration or serving cell reporting configuration (e.g., legacy reporting used for serving cell BM and CSI). Also, it should be considered how the activation of LTM SP on PUCCH relates to the serving cell SP reporting e.g., would both be active at the same or other SP reporting is deactivated while one is activated.
Observation 6: With an independent configuration of LTM CSI reporting, if the same MAC-CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting.
Proposal 12: RAN1 to request RAN2 to provide signalling support to indicate the UE whether the activation/deactivation of one or more SP reporting on PUCCH configuration applies for LTM reporting configuration or serving cell reporting configuration (e.g., legacy reporting used for serving cell BM and CSI).
In the last several RAN1 meetings, the issue of dynamic update of measurement resources (e.g., candidate cells to be measured) for a reporting config has been discussed, but no agreement was achieved because of the potential need of designing a new MAC CE for this purpose requires some discussion and does not seem to be essential for the baseline LTM. To that end, given the support of SP reporting, some level of dynamic update of measurements could be achieved. However, this is also true that with a limited number of RRC configured SP report configurations (e.g., typically up to 4 SP reporting on PUCCH), as the UE moves, an update to a reporting configuration will require RRC reconfiguration which is a slower process. One simple way to exploit the same MAC CE used for activation/deactivation of one or more LTM SP reporting on PUCCH also for any update to the report or/and resource configuration, e.g., in terms of candidate cells to be considered for measurement and reporting.
Proposal 13: LTM SP CSI reporting on PUCCH Activation/Deactivation MAC CE can also be used for an update to the report or/and resource configuration associated with the reporting configuration being activated. 
LTM Measurement Report Processing Criteria
Since for LTM, only SSB based L1-RSRP measurements are performed and reported in a LTM measurement report, the number of CSI processing units (CPUs), 𝑂𝐶𝑃𝑈, could be same as the number of CPUs required for a CSI report with CSI-ReportConfig with reportQuantity set to 'ssb-Index-RSRP', i.e., 𝑂𝐶𝑃𝑈=1.
Proposal 14: Number of CSI processing units (CPUs), 𝑂𝐶𝑃𝑈, for a LTM CSI Report Config is 1.
Determination of Measurement Resources for SpCell
When for a LTM report configuration, a UE is configured with SpCellInclusion, its is expected that the resources (SSB indices) of SpCell will be included in the LTM CSI SSB Resource list of the associated LTM CSI Resource Config. In order for the UE to determine the reference signals associated with the SpCell in the LTM CSI Resource Config, the following agreement was made in the last meeting:
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.
In the above agreement, there was some ambiguity related to the SSB frequency information to be used for comparison. In order to provide the frequency of a SSB, the current running RAN1 RRC parameter list includes ssbFrequency which provides an ARFCN-ValueNR that is used to indicate the ARFCN applicable for a downlink NR global frequency raster [38.331] defined in [38.101]. For the SpCell, the SSB frequency is given by absoluteFrequencySSB which also provides an ARFCN-ValueNR 
The values of ARFCN-ValueNR ranges from 0 to 3279165 which in MHz covers 0 to 100 GHz frequencies. An RF reference frequency (in MHz) on the global frequency channel raster can be derived using the given ARFCN-ValueNR [38.101]. Another parameter which is used to derive the SSB frequency is GSCN which provides the frequency information on a coarser granularity level called synch raster compared to the global frequency channel raster. However, SSB frequency using ARFCN-ValueNR provides sufficient frequency information to derive the frequency information of a SSB. 
Observation 7: SSB frequency using ARFCN-ValueNR provides sufficient frequency information to derive the frequency information of an SSB.
Hence, we propose the following update to the above agreement:
Proposal 15: Consider the following agreement of RAN1 #114bis with SSB frequency to provide the frequency information of an SSB:
· 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.
Conclusion
In this contribution, we discuss the details of different components of Rel-18 LTM including L1 measurement and reporting configuration, beam indication of target cell. The following observations and proposal have been made:
Observation 1: Only the LTM TCI states information of a candidate cell is made available at the serving cell, and there is no information of additional TCI states (i.e., TCI States given in the candidate cell’s ServingCellConfig) is available at the serving cell.
Proposal 1: TCI State(s) provided in the Candidate Cell TCI States Activation/Deactivation MAC CE are associated with the LTM TCI state pool of the candidate cell, i.e., configured under LTM-Candidate-r18.
Proposal 2: The TCI state indicated in the cell switch command is associated with the LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.
Proposal 3: When a TRS is configured in a LTM TCI state, the UE incapable of TRS tracking before and during the cell switch can track only SSB configured as QCL source of the TRS. 
· The UE is allowed to measure TRS after receiving cell switch if the configuration is provided.
Observation 2: Unless an explicit deactivation is performed, there is no benefit of deactivating active LTM TCI states as long as the UE has a capability to support additional active LTM states.
Observation 3: When more than one LTM TCI states are activated before the cell switch and the UE starts keep tracking the DL synchronization with the activated LTM TCI states, such time-frequency tracking/path loss measurements information could be beneficial at least to minimize the HO interruption latency for subsequent LTM.
Proposal 4: After cell switch, for the activated LTM TCI states, the UE retains the activated TCI states at least for the candidate cell(s) other than the target cell.
Proposal 5: After cell switch, the UE retains the activated LTM TCI states of the target cell at least for LTM operation.
Proposal 6: Upon the cell switch, for the target cell, UE may consider the LTM TCI states of the target cell activated before the cell switch as valid for intra/inter-cell beam management within the target cell (new serving cell) based on having the common reference signal configuration. 

Proposal 7: For the UEs which only supports the same configuration for LTM TCI states and BM TCI states, LTM TCI states of the target cell activated before the cell switch are considered active for intra/inter-cell beam management within the target cell (new serving cell) only when the configurations for LTM TCI states and BM TCI states are the same.
Observation 4: Keep the UE tracking the timing of the TCI states of candidate cells which will not be selected as the target cell may cause the UE unnecessarily monitor TCI states that are no longer relevant for cell switch purposes.
Observation 5: Since the Candidate Cell TCI States Activation/Deactivation MAC CE can only activate TCI states of one candidate cell at a time, existing mechanism of deactivation, where the deactivation of a TCI state is implicit if the latest MAC CE providing the activation command does not include that activated TCI state, could not be used to deactivate TCI states of a candidate cell.
Proposal 8: Support of deactivation of LTM TCI states using:
· Alternative 1: Timer-based approach, i.e., a timer can be configured for the supervision of already activated TCI states.
· The timer can be started when the UE receives the activation command or successfully connects to the target cell using the indicated TCI in the cell switch command. While timer is running the UE is considering the TCI states activated, and when the timer expires, the UE assumes the TCI states associated with the timer are not active anymore. 
· The timer may supervise all TCI states for one or more cells, or it may be configured per candidate LTM cell.
· Alternative 2: Signalling based approach, i.e., deactivation MAC-CE to deactivate one or more TCI states of a candidate cell (or set of candidate cells).
Proposal 9: In R18 LTM and when beam is indicated together with the cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command, 
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is above a threshold value, use that SSB during the RACH procedure, and use the indicated TCI-state after the RACH procedure until a new TCI state is indicated by the target cell.
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is below a threshold value, ignores the TCI indication provided in the cell switch command, and use the SSB identified during the RACH procedure during and after the RACH procedure until a new TCI state is indicated by the target cell.
Proposal 10: At least for RACH-less LTM, 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 and followUnifiedTCI-state is not enabled or not provided, the UE assumed to be indicated with no TCI State, but uses the beam indicated in the cell switch command until a new TCI activation is given to the UE.
Proposal 11: LTM reports are given higher priority than the legacy CSI report with the following rules incorporated on top of the existing rules:
· a periodic, semi-persistent, or aperiodic LTM CSI report on PUCCH/PUSCH can be given higher or same priority compared to the legacy aperiodic CSI report carried on PUSCH.
· LTM CSI reports carrying L1-RSRP should be given higher priority than the legacy CSI report carrying L1-RSRP or L1-SINR
· for LTM CSI report, the value s and/or Ms sould be specific to LTM CSI configuration (e.g., LTM-CSI-reportConfigID, maxNrofLTMCSI-ReportConfigurations).
· In case of any remaining CSI report collisions, specially between two equal priority CSI reports:
· the CSI report configured for LTM reporting should be prioritized.
· two equal priority LTM CSI reports, SpCellInclusion parameter could be used - the CSI report including SpCell information should be given higher priority.
Observation 6: With an independent configuration of LTM CSI reporting, if the same MAC-CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting.
Proposal 12: RAN1 to request RAN2 to provide signalling support to indicate the UE whether the activation/deactivation of one or more SP reporting on PUCCH configuration applies for LTM reporting configuration or serving cell reporting configuration (e.g., legacy reporting used for serving cell BM and CSI).
Proposal 13: LTM SP CSI reporting on PUCCH Activation/Deactivation MAC CE can also be used for an update to the report or/and resource configuration associated with the reporting configuration being activated. 
Proposal 14: Number of CSI processing units (CPUs), 𝑂𝐶𝑃𝑈, for a LTM CSI Report Config is 1.
Observation 7: SSB frequency using ARFCN-ValueNR provides sufficient frequency information to derive the frequency information of an SSB.
Proposal 15: Consider the following agreement of RAN1 #114bis with SSB frequency to provide the frequency information of an SSB:
· 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.
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