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Introduction
In order to reduce the mobility latency, in Rel-18 WID on Further NR mobility enhancements, RP-222332 [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
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: 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
· 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 four RAN1 meetings on Rel-18 LTM, several issues including measurements, reporting, target cell beam indication, cell switch command, and candidate cell procedures to be performed before cell switch were discussed and several agreements were made. In this contribution, we further discuss the remaining open items issues and provide our views.
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CSI-RS based L1 Measurements
In order to perform L1 measurements for candidate cell target cells, SSB based L1-RSRP measurements have already been agreed in RAN1 #110-bis-e and RAN1 #111. The support of CSI-RS based measurements has been discussed in the last four RAN1 meetings, but no agreement has been reached. In the last RAN1 meeting, RAN1 #112-bis-e [2], the fowling working assumption was proposed, but no agreement was made due to the lack of time:
Working assumption: CSI-RS is introduced for L1-RSRP measurement from RAN1 point of view
· Intra- and inter- frequency L1 measurement is supported
· At least CSI-RS for BM is supported
· Send an LS to RAN4 to explicitly ask their feasibility to finalize their work in Rel-18, and the WA is confirmed when positive feedback is received from RAN4.
As one of the objectives of LTM is to maintain high data transmission efficiency and reliability in the process of fast cell switch, it would be beneficial to support CSI-RS based measurement which can be configured to perform over larger bandwidth with shorter periodicity and narrower beams. As the starting point, CSI-RSs used for beam management can be supported. Other types of CSI-RS could be studied and supported based on the progress on other issues. Both intra and inter-frequency scenarios can be supported, and in terms of metric, L1-RSRP can be supported as the starting point. 
On the other hand, as highlighted in the last RAN1 meeting, we agree that since the CSI-RS configuration is quite flexible compared to the SSB configuration, this would require a much more configuration overhead. Hence, support of CSI-RS based measurements and reporting would trigger additional RAN1 work (e.g., on finalizing the type of CSI-RS, configuration needed for intra/inter-frequency, etc.) and coordination with RAN4 (on defining the requirements for intra/inter-frequency measurements) which may be a bit challenging given the remaining allocated time for this feature in Rel-18. Given this situation, one good way forward is to go with the following working assumption proposed in RAN1#112-bis-e which considers the feasibility to finalize RAN4 work on supporting CSI-RS based measurements. Then, the further RAN1 actions could be based on the RAN4’s reply. 
Proposal 1: Support the following working assumption on the CSI-RS based measurements:
Working assumption: CSI-RS is introduced for L1-RSRP measurement from RAN1 point of view
· Intra- and inter- frequency L1 measurement is supported
· At least CSI-RS for BM is supported
· Send an LS to RAN4 to explicitly ask their feasibility to finalize their work in Rel-18, and the WA is confirmed when positive feedback is received from RAN4.
L1 Measurement Reporting
Contents and format of gNB scheduled L1 measurement reporting 
In RAN1 #112-bis-e [2], the following agreement was made on the reporting content: 
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency 
As per the current agreement, in a reporting instance, the UE may be configured to report beams from L cells by including M beams from each of the L cells. In the legacy L1 reporting, the number of beams to be included in a report is configured by the network (e.g., nrofReportedRS) which is beneficial to provision the UL resources for the reporting. Similarly, for Rel-18 LTM, as per the above agreement, the exact values of L and M are configured by the NW by taking into account the UE capability on the support of maximum values of M and L. The UE should not be allowed to report a different number of M and L as it may require flexible size reporting and complicate the provisioning of reporting resources. Also, we don’t see any strong motivation for the UE to report less than the configured beams, e.g., if the quality of a beam included in a report is low then that information may also be useful for the network. 
In terms of the selection of cells and beams to be included in a report, a criterion should be clearly defined such that it can facilitate the network to make an appropriate cell switch. Otherwise, leaving such criterion undefined may cause some reports to trigger wrong cell switch decisions (e.g., when the best available measurements are not selected in a report). Given the current above agreement, one easy criterion to report the best L cells where the quality of a cell can be determined based on the average L1-RSRP determined of the cell. In one option, to filter out low quality L1-RSRP measurements for averaging, a threshold value could be used, i.e., measured beams above a threshold quality are used for averaging to derive the cell quality value (similar as for the L3 cell quality). Alternatively, a simpler fixed rule could be considered e.g., the highest quality measured beam for each cell could be used as cell quality (i.e. number of beams to average = 1). Alternatively, L3 measurements may be used. For the selected best L cells, the M largest measured values (beams) are reported. 
Proposal 2: For gNB scheduled reporting in Rel-18 LTM, the UE is not allowed to report less than the configured number of beams (M x L).
Proposal 3: 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.
· Alt1: a minimum quality threshold (e.g., L1-RSRP) is configured for selecting the measured beams for averaging, i.e., measured beams above the minimum quality threshold are used for averaging to derive the cell quality value
· Alt2: highest quality measured beam (e.g., largest L1-RSRP) for a cell is used as the cell quality
Proposal 4: For the M beams for each of the selected L cells, the UE shall report M largest measured L1-RSRP values.
For the last two FFSs, i.e., whether serving cell measurements or/and inter-frequency cells are selected or not, we first need to understand the overall reporting configuration framework. In RAN2 (RAN #121-bis-e), it has been agreed that the location of RS configuration for L1 measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells [3]. With this setting, the RS configuration for LTM may include RSs from multiple prepared candidate cells which may also include the serving cell. In order to provide the RSs to be considered for channel measurements for reporting, a reporting configuration would indicate specific RSs selected from the given RS configuration for LTM which are associated with one or more LTM candidate cells (including the serving cell). For a reporting configuration, the network may select the RSs according to a desired scenario (e.g., include RSs from serving cells or/and inter-frequency cells), and there may not be a need of additional explicit indications unless there is a specific usage of a certain measurement which must be included in a report. 
For the FFS on whether serving cell measurement(s) should always be included in a report, the serving cell quality may be beneficial for the network for the cell switch decision by comparing the latest quality of the serving cell with the candidate cells. Therefore, for a reporting configuration, the NW may configure the UE whether serving cell measurement(s) should always be included in a report or not. The same may not be true for inter-frequency measurements as it is not clear what is the need for LTM to always have some information for an inter-frequency measurement. The UE may be configured to measure inter-frequency measurements (as per the reporting configuration) but may only report when qualified as per the selection criterion.  
Proposal 5: For a gNB scheduled reporting in Rel-18 LTM, whether the beams from serving cell need to be always reported is configured.
· When configured, the UE will report M highest measured beams from the serving cell and M highest measured beams from the (L-1) best candidate cells.
Once the RSs to be used for measurements are configured for a reporting configuration, the legacy reporting quantities and the format can be used. In terms of reporting quantity, RS ID (SSB-index) which can be specific to a reporting configuration and a value indicating the associated L1-RSRP can be considered. The same maximum bit-width for SSB-index can be reused (e.g., 6 bits) by putting a constraint on the maximum number of RSs to be configured for a reporting configuration. In terms of reporting format, it was agreed in Rel-17 to reuse the Rel-15 L1-RSRP reporting format using one absolute 7-bit RSRP indicating the largest RSRP and remaining 4-bit differential RSRP values (relative to the largest absolute value). The same format can be reused for Rel-18 LTM.
Proposal 6: For a beam measurement in a report, RS ID (SSB-index) which can be specific to a reporting configuration and a value indicating the associated L1-RSRP are used.  
Proposal 7: Legacy reporting format to indicate RSRP values is reused, i.e., the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the remaining RSRP values are indicated with a differential L1-RSRP quantized to a 4-bit value where the differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value.
Proposal 8: To limit the bit-width size of SSB-index or CRI, similar constraint as in Rel-15/17 on the maximum number of measurement RSs for a reporting configuration can be reused.  
Furthermore, on the criterion of selecting cells/beams, since in LTM, acquiring the TA for the target cell to determine the UL synch before the cell switch is an important feature and therefore, early TA acquisition has been agreed in the other RAN1 sub-agenda item on LTM. The serving cell would most probably prefer candidate cells with TA information available (let’s call them synched candidate cells) for selecting the target cell for cell switch. However, in some scenarios the reported measurements from the UE can be dominated by beam measurements of other candidate cells (for which no TA information is available; let’s call them non-synched candidate cell) based on the beam qualities. In scenarios, where early TA acquisition has been performed for one or more candidate cell, it might make sense to prioritize the measurements for the synched candidate cells. One way to achieve that is by configuring different minimum quality thresholds for synched and non-synched cells for reporting. Another way is to have a static distribution between the number of beams for synched and non-synched cells for reporting. The exact details of multiplexing beams of synched and non-synched cells can be finalized later once we agree on prioritizing the reporting of synched cells. 
Proposal 9: Selecting cells/beam can be further optimized where in a reporting instance, beams from the synched candidate cells (for which the valid TA information is available) are prioritized over the non-synced candidate cells (for which the valid TA information is not available).
gNB Scheduled L1 Measurement Reporting Configuration  
In RAN2 #121-bis-e [3], the following agreements were made on the measurement and reporting configuration:
· The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
· RAN2 assumes that For L1 measurements of LTM candidate cells, the reporting configuration is placed inside the ServingCellConfig of current serving cell(s). 
Providing the L1 measurement RS configurations of multiple candidate cells (e.g., 7 candidate cells) together in a common/reference information element (outside of ServingCellConfig for the current serving cells and CellGroupConfig for the candidate cells) may facilitate the network to configure a large set of RSs associated with multiple LTM candidate cells which can be retained with the UE (without any change in the common configuration) across multiple LTM switches. This might be beneficial for dynamic switching. However, in order to limit the number RSs to be measured by the UE and also to limit the size of a report (e.g., RS ID bit-width), a smaller sub-set should be selected for the UE measurements at any time. If the UE moves, the sub-set of RSs to be measured may be changed. 
In order to limit the UE measurements at any given instant, a dynamic indication (e.g., MAC-CE, similar to SP CSI-RS/CSI-IM Resource Set Activation/Deactivation) can be used which can indicate the UE a set of candidate cells/RSs (selected from the LTM configuration of L1 measurement RS configuration) to be considered for measurements and reporting. A reporting configuration may refer to the activated RSs to consider for reporting. 
Observation 1: 
· The common LTM configuration for L1 measurements may require including a large set of RSs associated with different LTM candidate cells for dynamic switching.
· In order to limit the number RSs to be measured by the UE, a smaller sub-set should be selected for the UE measurements from the common LTM configuration of L1 measurements at any time. 
· The set of RSs/candidate cells to be measured may need to be updated dynamically (e.g., as the UE moves/rotates).
Proposal 10: For gNB scheduled periodic L1 measurement reporting in Rel-18 LTM, the set of candidate cells/RSs to be considered for measurement and reporting can be updated via a MAC-CE.
UE/Event Triggered Report for L1 measurement Results
The topic of event triggered reporting has been discussed in last RAN1 meetings, but no concrete agreement was made on any of the aspects (event definition, report container, indication of the triggered event, etc.). Such event triggered reporting might be useful to reduce the overhead of gNB scheduled reporting. Here, we provide our views on different relevant aspects which may be discussed further based on the available time. 
On the UE Event Definition
For the event definition at least following high level events could be considered: 
· Based on the L3 measurements, UE could determine to trigger indication to network that specific L1 reporting configuration should be activated. The L3 measurements are performed periodically, thus could be used for the event definition. The indication/reporting could be provided using lower layer signaling (e.g., MAC CE). 
· Alternatively, the UE may use L3 measurements to detect a cell and perform L1 measurements. Based on L1 measurements an event may be configured where the UE indicates based on the L1 measurements that specific reporting configuration could be activated. 
The L3 measurements could be used to determine whether the UE should start performing L1 measurements on the configured L1 measurement RSs associated with a currently active reporting configuration. In this case the UE may not provide an explicit indication to network that the measurements have been initiated/event has been triggered and any indication would be provided in the L1 measurement report based on the reporting configuration e.g., when UE reports the top N-beams to network. 
Proposal 11: Define event (e.g., A3/A4/A5) based on L3 measurements where UE determines to start performing L1 measurement on pre-configured L1 measurement RS and reporting using the currently active reporting configuration for which the measurement RS are associated. 
Report container/ resource allocation for UE triggered event
For event-based reporting, a MAC CE based solution would provide more flexible approach in terms of container size and provision to network. MAC CE based solution would be similar to aperiodic reporting where it would not require periodic / preconfigured resource allocation, and instead, a mechanism to request resources (SR /CBRA) may be used. Also, in case, the UE has an UL grant available, it can be used to send the MAC CE.
Observation 2: MAC CE based reporting will provide most flexible container option for event-based reporting. MAC CE based reporting can be carried out using the available UL grant or resources can be requested by currently specified means i.e., SR/CBRA. 
Proposal 12: For the UE event-based reporting, support at least MAC CE as a reporting container.
Indication of the triggered event 
As discussed above, if the UE is configured to initiate reporting according to current L1 reporting configuration (but based on the event such as consider a set of DL RS of certain candidate cells “valid” for reporting) the NW may not need any additional explicit indication upon event triggering. For such event, the indication would be implicit if a candidate cell DL RS is started being reported as one of the top N-beams in the L1 report.
Observation 3: If the event triggers UE to perform L1 measurements for active/existing L1 reporting configuration, the indication of event is not needed.
In an alternative option, an L1 signal (+ MAC CE) could be assigned for indicating network that specific event has occurred. As an example, a dedicated SR could be assigned for indicating that a criterion for an event (e.g., that candidate cell or at least one RS for a candidate cell configured for reporting is above a quality threshold) has been fulfilled. The detailed information could be provided in the MAC CE. In case UL grant is available, the MAC CE could be provisioned on the available grant. 
Observation 4: Dedicated L1 signaling (SR) could be used to indicate that UE intents to provide more information for a specific event.
Proposal 13: In event-based reporting, UE provides an indication to network on which reporting configurations should be activated, a dedicated L1 signal, SR, can be used to indicate that event has occurred and reported information is provided in a MAC CE.
Beam Indication
Open Issues for Rel-17 Unified TCI based TCI State Activation and Indication
In RAN1 #112-bis-e [2], the following agreements were made on the beam indication and the TCI state activation:
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

Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.

Based on the above progress, in the following sub-sections, we discuss the remaining open issues related to TCI activation and indication.
On the Configuration of TCI states (state pool) for Candidate Cells
On configuration of TCI states of candidate cells, RAN2 has made the following agreement in RAN2 #121-bis-e [3] which allows separate configuration of TCI states for LTM from the Rel-17 serving cell TCI states for intra or/and inter-cell beam management:
· RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).
Observation 5: Based on the RAN2 agreement on the location of configurations of TCI states for the candidate cells, a separate configuration of TCI states for LTM from the Rel-17 TCI states configuration used for serving cell intra or/inter-cell beam management is allowed. 
LTM Specific TCI Activation
An early TCI activation (e.g., before the beam indication) for the target cell would be beneficial to reduce the handover latency (after the cell switch command is given) as there is a certain delay requirement [section 8.10, 38.133] for the UE to switch and start using an activated TCI state. Since TCI activation may be done much before the beam indication, serving cell may activate TCI states for more than one candidate cells, and then later based on the latest L1 measurements may select a candidate cell and one of its activated TCI states as the beam indication for cell switch. Therefore, TCI activation should not be limited to only for the target cell. 
In order to activate TCI states for a LTM candidate cell, a TCI activation command may indicate the LTM candidate cell and the associated TCI states to be activated. In order to differentiate the TCI activation for LTM candidate cells from the TCI activation for intra cell beam management (and also ICBM unless it is not supported explicitly to coexist with LTM) within the serving cell, the same unified TCI activation command may be used with an additional explicit or implicit indication to indicate the UE that for which of the two scenarios (LTM or intra/inter-cell BM) this activation command is applicable for.   
Observation 6: TCI activation for LTM candidate cells need to be differentiated from the TCI activation used for intra cell beam management (and also ICBM unless it is not supported explicitly to coexist with LTM). 
Proposal 14: Rel-17 unified TCI activation command can be used with an additional explicit or implicit indication to indicate the UE that for which of the two scenarios (LTM or intra/inter cell beam management) this activation command is applicable for.
Proposal 15: TCI activation command for LTM candidate cell may indicate the LTM candidate cell and the associated TCI states to be activated.
· FFS: whether/how to activate TCI states associated with multiple candidate cells using the same activation command
Additionally, the minimum time between the activation command and the cell switch command containing the beam indication should be defined. This can be same as already defined for the scenario when DCI contains the beam indication after the activation, i.e., starting from the first slot that is after slot n + 3, where slot n is the slot UE would transmit a PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command. 
Proposal 16: A beam indication in the cell switch command indicating one of the activated TCI state can be given starting from the first that is after slot n + 3, where slot n is the slot UE would transmit a PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command for the beam indication.
UE Assumption on Activated TCI States upon Cell Switch 
It needs to be clarified that what should be the UE assumption on the activated TCI states upon and after the cell switch. For example, upon receiving the cell switch command, when the UE enters the target cell (new serving cell), the UE may consider the TCI states of the target cell activated before the cell switch as valid for intra/inter-cell beam management within the target cell (that is the new serving cell). For all other candidate cells (not selected as the target cell), the TCI states could be considered not to be active anymore. In another option, the UE may retain all the activated TCI states, e.g., for dynamic switching. This may also be configured/indicated (e.g., in RRC or in the cell switch command) whether the activated TCI states are to be maintained/retained after the cell switch. The configuration can be cell specific. To support this operation, there may be also network signaling between source and target cell(s) to synchronize the active TCI states assumed by the UE and that target cells. 
Proposal 17: RAN1 to select one or more of the following alternatives on the UE assumption for activated TCI states upon the cell switch. 
· Alt-1: Upon the cell switch to the target cell, UE may consider the 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). For all other candidate cells, the TCI states are not considered to be active anymore.
· Alt-2: Upon the cell switch, UE may retain all the activated TCI states given before the cell switch.
· Alt-3: The UE may be configured (e.g., in RRC or in the cell switch command) whether the activated TCI states are to be maintained/retained after the cell switch. The configuration can be cell specific.
Reference list of active TCI states for LTM TCI Indication
With the LTM specific TCI state configuration and activation, a beam indication before the cell switch command (scenario 1) can also be supported without any major specification impacts. Since the beam indication would be specific to a TCI state which is activated for LTM (i.e., activated for an LTM candidate cell), the UE would not apply such indication until the cell switch command is received. In such a scenario, cell switch command does not need to carry the beam indication again.
Proposal 18: With LTM specific TCI state configuration and activation, scenario 1 (beam indication before the cell switch command) can be supported. 
· Note: UE would not apply an LTM specific beam indication until the cell switch command is received.
In case UE receives separate TCI activation commands for LTM and intra/inter-cell BM (within the serving cell), the UE may be configured to either maintain a combined list of all the activated TCI states including both for LTM and intra/inter-cell BM or separate lists, i.e., one list of LTM specific activated TCI states (for all the candidate cells) and another one for intra/inter-cell BM within the serving cell. In the combined list approach, each TCI state activation command may be applied in addition to the existing (list/set of) TCI state activations in sequential order. 
If one combined list of activated TCI states including both for LTM and intra/inter-cell BM is maintained, then a beam indication for LTM, given either in the cell switch command (scenario 2), or in the DCI (before the cell switch command, scenario 1) if supported, can indicate an LTM specific TCI code point from the combined list. In another option, when the activated TCI states for LTM are maintained separately from the intra/inter-cell BM, an additional indication (a flag or/and LTM candidate cell ID), specially for the scenario 1 (beam indication before the cell switch command if supported) may be given to the UE so that the UE may consider only LTM specific activated TCI states to map the given TCI code point as the beam indication.   
Proposal 19: RAN1 to study the following options for the TCI activation and indication in Rel-18 LTM:
· Alt-1: A combined list of activated TCI states including both for LTM and intra/inter-cell BM within the serving cell is maintained.
· a beam indication for LTM, given either in the cell switch command (scenario 2), or in the DCI (before the cell switch command, scenario 1), can indicate an LTM specific TCI state from the combined list
· Alt-2: a list of activated TCI states for LTM are maintained separately from the intra/inter-cell BM,
· an additional indication (a flag or/and LTM candidate cell ID), specially for the scenario 1 (beam indication before the cell switch command if supported) may be given to the UE so that the UE may consider only LTM specific activated TCI states to map the given TCI code point as the beam indication
Note that at any point, the total number of activated TCI states (considering both for intra/inter-cell BM and LTM) may be limited based on the UE capability. In order to allow LTM specific TCI activation/indication, UE supporting LTM has to support at least joint unified TCI states with one activated TCI state associated with LTM candidate cell(s). Without such support, a beam indication for LTM cannot be supported. Additionally, the UE can optionally support: 
· joint TCI states with more than one activated TCI states associated with LTM candidate cell(s), 
· separate DL/UL TCI states with one activated TCI state associated with LTM candidate cell(s), 
· separate TCI states with more than one activated TCI states associated with LTM candidate cell(s).
Proposal 20: In order to provide beam indication for LTM, UE supporting LTM has to support at least joint unified TCI states with one activated TCI state associated with LTM candidate cell(s). The detailed discussion on additional capability support can be left for UE capability sessions.
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 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. 
Proposal 21: 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 and followUnifiedTCI-state is not enabled or not provided, the indicated TCI sate for the target cell can be used. 
Beam Indication for multiple cells for CA
In the last RAN1 meeting, it was discussed whether the beam indication given for the target cell can be applied to multiple CCs in the same band in the target cell or not. Since the main motivation of LTM is to perform PCell switching, to ensure LTM works well, the TCI state activated and indicated for a candidate cell should belong to the PCell. Furthermore, for intra-band CCs, if a simultaneousTCI-UpdateList is configured then the activated and indicated TCI state should be applied to the SCells belong to the same list of PCell. Whether/how additional TCI states activated and indicated for other SCells (not included in simultaneousTCI-UpdateList of the PCell) can be discussed later as this may not be essential to enable that scenario for LTM at this point.  
Proposal 22: TCI activation/indication for a candidate cell indicates the TCI state(s) for PCell of the candidate cell.
· TCI activation and indication can be applied to a set of CCs of the same band which are included in the simultaneousU-TCI-UpdateList (if configured) including the candidate PCell.
Beam Indication in RACH-based Cell Switching
In RAN1 we have agreed to support early TA acquisition for Rel-18 LTM (under the other agenda item); however, in RAN 2/4, RACH procedure with the target cell after the cell switch command is still being considered as one option to perform LTM cell switching. For example, see the following agreement from RAN2 #119bis-e
· RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this
If the RACH procedure with the target cell after the cell switch command is supported for LTM, then the beam indication after the cell switch command (i.e., scenario 3) can also be supported with that. This may provide the network more flexibility where the network may not be able to perform a LTM specific TCI activation and indication. After the cell switch command is received, the UE may use RACH procedure with the target cell to obtain the initial QCL assumption for the target cell’s DL/UL signals/channels. For better handling of this scenario along with the scenario 2, the cell switch command could include an indication whether there is a beam indication is present or not in the command, and if the UE is required to perform the RACH procedure upon the cell switch, then the UE may acquire initial QCL assumption with the RACH procedure.
Observation 7: RACH procedure after the cell switch is still being considered as one option for LTM cell switching in other working groups (RAN 2/4). In such scenarios, the UE can obtain the initial QCL assumption for the target cell’s DL/UL signals/channels from the RACH procedure. 
Proposal 23: The UE can be indicated whether there is a beam indication is present or not in the cell switch command. 
Proposal 24: If no beam indication for the target cell is provided to the UE before/upon the cell switch, UE performs RACH-based LTM handover where the initial QCL assumption for the target cell can be acquired from the RACH procedure.
Beam Application Time
The following study agreement on the beam application time was made in the last RAN1 meeting [2]: 
Agreement
Companies are encouraged to study the beam application time for Rel-18 LTM, which may be different from that without serving cell change
· Definition of the beam application time
· The exact value(s), condition and UE capability
· Consider the interaction with the application of the candidate RRC configuration.
Typically, after the beam application time, the UE can expect to receive all DL signals/channel or/and transmit all UL signals/channels using the indicated beam. In case of LTM, for scenario 2, the beam indication is given in the cell switch command which is a MAC-CE. The reference time to apply the beam application time should be the first slot that is after the slot in which UE would transmit PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the cell switch command. 
The LTM scenario is different from existing intra/inter-cell beam management because after receiving the cell switch command containing the beam indication, there also exists other cell switch delay related to L1/L2/L3 processing (Tprocessing,2) for the target cell which is being discussed in RAN4 [4]. RAN1 can agree on the values of the beam application time; however, it needs to be clarified whether the beam application time would also be part of the cell switch delay or not. If the beam application time is not considered as a part of the cell switch delay (assuming that UE may be able switch the beam in parallel to other cell switch related processing), then final application time after which the UE can apply and start using the indicated beam should be the maximum of beam application time and cell switch delay. On the other hand, if the beam application time is considered in the cell switch delay, then RAN1 could provide the values of beam application time to RAN4 for their further consideration. In any case, it would be beneficial to coordinate on this issue with RAN4. 
Proposal 25: On the beam application time for the beam indication given in the cell switch command:
· Reference time to apply the beam application time can be the first slot that is after the slot in which UE would transmit PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the cell switch command
· Coordinate with RAN4 to clarify:
· whether the beam application time is considered as a part of the cell switch delay or not
· If the beam application time is not considered as a part of the cell switch delay, then the final beam application time would be max (beam application time, cell switch delay).
Additional Beam Indication Mechanism to support both Rel-15/17 TCI Frameworks
It may be common to configure different cells with different TCI state frameworks (Rel-15 or Rel-17), e.g., the serving cell and a candidate cell may support different TCI state frameworks. One single TCI framework may not be able to be used 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. Therefore, a pragmatic approach would be to develop a beam indication for Rel-18 LTM which can work for any kind of TCI frameworks.  
Observation 8: Different cells may be configured with different TCI frameworks (Rel-15 or Rel-17), e.g., the serving cell and a candidate cell may use a different TCI state framework.
Proposal 26: Additional beam indication mechanism to be designed which can also work independent of any TCI frameworks, including the scenarios when serving cell and target cell support the same TCI framework (Rel-15 or Rel-17) or the different TCI framework (e.g., one Rel-15 and other one Rel-17).
To enable that one of the potential simple approaches is the UE may be configured such that, once it receives a mobility trigger relating to that target cell, it may consider the TCI State of that target cell to be essentially unknown (e.g., not indicated), or not specifically set, yet still leverage the information provided by the serving cell in relation to that target cell. Such an approach has benefits in relation to support of mobility scenarios since the beam management framework for the target cell does not need to be the same as in the source cell (i.e., the beam indication framework can be R17 in source cell and R15 in target cell and the mobility still works). Furthermore, a UE does not need to be specifically indicated a TCI state that is applied for the target cell (in target cell configuration) before the mobility trigger, thus allowing a reduction in latency in relation to a mobility event.
Before the cell switch, the UE may be provided at least a TCI state associated with the target cell which the UE can use to determine the DL RS indicated by the TCI state or the QCL source (i.e., SSB) of the RS indicated by the TCI state, without interpreting/mapping the TCI state ID to the target cell’s beam management configuration. Alternatively, simply a QCL source RS associated with the target cell can be provided as a beam indication directly to the UE. 
The determined RS (e.g., DL RS), via the provided TCI state or QCL source RS, can be used by the UE after the cell switch for monitoring at least one DL channel and/or transmission of at least one UL channel of the target cell. The UE can be configured to consider that once it has completed the RRC reconfiguration (i.e. the handover is complete), it has not been provided with an indication of a TCI state or has not received activation for any TCI state in relation to the target cell (BWP), but it can keep using the determined QCL assumption for monitoring/transmitting the DL/UL channels until it receives a new activation/beam indication from the new target cell. In one option, the UE could carry out the cell change related signaling using the QCL assumption associated with the mobility trigger. With this design, UE may be able to assume the QCL information of a TCI State for a target cell before the target cell indicates UE to apply a TCI state. In other words, the UE does not need to be pre-activated with TCI States that it applies upon handover/cell switch, i.e., the beam indication does not have to refer to a candidate RRC configuration that is not yet active (before the handover). This could relax UE implementation requirements and simplify network signaling in terms of TCI activation and indication.
Proposal 27: In Rel-18 LTM, at least a TCI state or a QCL source RS associated with the target cell can also be provided as a beam indication before the cell switch.
· UE can determine a DL RS via the provided TCI state or the QCL source RS for monitoring at least one DL channel and/or transmission of at least one UL channel of the target cell after the cell switch until it receives a new activation/beam indication from the new target cell. 
· The UE can be configured to consider that once it has completed the RRC reconfiguration (i.e., the handover is complete), it has not been provided with an indication of a TCI state or has not received activation for any TCI state in relation to the target cell.
The above approach would work for both scenarios, when serving cell and target cell support Rel-17 TCI framework and when at least one from the serving cell and the target cell supports Rel-15 TCI framework. 
Early Downlink Synchronization for Candidate Cells
In RAN1 #111, it was agreed to support DL synchronization for candidate cell(s) based on at least SSB before cell switch command. In RAN1 #112-bis-e, there was a long discussion on a two-step DL synchronization procedure, where in the first step, the UE acquires the DL synchronization parameters while performing L1 measurements, and in the second step, the UE further refines the DL synchronization when a corresponding TCI state is activated. Some companies argued that we don’t need two-step procedure specially when only SSBs are supported as there will no change in the derived synchronization timing accuracy. 
DL synchronization for a candidate cell is required to perform TA acquisition before the cell switch, and as well as to receive DL channels/signals from the candidate cell (if selected as the target cell) after the cell switch. We don’t need to specify the finer details on when (timing before the cell switch) and how (one step vs multiple steps) UE should perform the DL synchronization; however, the more critical issue is related to the number of candidate cells/beams with which the UE can maintain/track DL timing synchronization before the cell switch. In case of limited UE capability, it needs to be defined with which subset of the candidate cells or SSBs the DL synchronization timing information to be maintained. The UE may not be able to maintain DL synchronization timing for all the SSBs configured for L1 measurements. Also, since a TCI state of a candidate cell can be activated before the beam indication, and a TCI activation also requires measuring the SSB(s) associated with the TCI state; therefore, the total number of SSBs with which the DL synchronization timing need to be maintained could be specified by taking TCI activation into account. 
One simple option is to provide the UE with a list of candidate cells for which downlink synchronization is to be maintained. However, there can other more efficient ways where this can be achieved implicitly with less signaling support. For example, the UE may be configured to maintain the DL synchronization with the ‘X’ (where X <= N, i.e., maximum number of cells with which the UE can maintain the DL synchronization) most recently measured strongest candidate cells. In one option, if UE has received activation for set of TCI states for LTM, the UE can first prioritize those and can maintain the DL synchronization with the SSBs associated with the activated TCI states. Then if any capability is remaining, then other SSBs (strongest SSBs) can be selected from the ones for which the DL measurements have been performed. 
Since the early TA acquisition with PDCCH order has been agreed to support for LTM, another potential option is to select a candidate cell/SSB for DL synchronization maintenance for which a PDCCH order has been received (i.e., SSBs contained in the PDCCH order). Since the serving cell would probably select an early UL synchronized cell, it may be an efficient way to filter appropriate potential candidate cells for DL synchronization. The UE can be configured to maintain the DL synchronization with the cells for which the PDCCH orders have been received recently. In order to prioritize the candidate cells/SSBs with the limited capability, the UE can first prioritize the SSBs for which the TCI states have been activated, then the remaining SSBs (if any as per the UE capability) for which PDCCH orders have received, and then the remaining SSBs (if any as per the UE capability) which are strongest SSBs based on the L1 measurements. 
Observation 9: There may not be any need to specify details on when (timing before the cell switch) and how (one step vs multiple steps) UE should perform the DL synchronization for candidate cells; however, in case of limited UE capability, it needs to be defined with which subset of the candidate cells or SSBs the DL synchronization timing information to be maintained before the cell switch.
Proposal 28: For Rel-18 LTM, introduce a mechanism to enable the UE to select a subset of the SSBs to maintain DL synchronization timing information
· Alt 1: SSBs are selected in the following order: (i) SSBs for which the TCI states are activated (if any), (ii) strongest SSBs based on the measurement results
· Alt 2: SSBs are selected in the following order: (i) SSBs for which the TCI states are activated (if any), (ii) SSBs for which at least one PDCCH order has been received, (iii) strongest SSBs based on the measurement results
· The total number of SSBs should be lower than the UE capability for the maximum number of SSBs for early DL synchronization maintenance
TRS Tracking for Candidate Cells
Since we have agreed to support Rel-17 unified TCI states for TCI activation and indication, and as per the current specification [38.214], an indicated TCI state for PDCCH/PDSCH contains TRS to indicate QCL references. For example, an indicated TCI state, which is a Rel-17 joint TCI state to be used to derive QCL assumption for PDCCH/PDSCH indicates one of the following QCL types [38.214]:
· ‘type A’ with a TRS and when applicable, ‘type D’ with the same TRS, or
· ‘type A’ with a TRS and when applicable, ‘type D’ with a CSI-RS configured with higher layer parameter repetition
If CSI-RS configuration and measurement, specially TRS tracking, for a LTM candidate cell is not supported before the cell switch, then RAN1 needs to discuss and clarify how the UE may apply/use an activated/indicated TCI state for the target cell. One simple alternative is to configure the UE to use the QCL reference (which can be linked to an SSB) of the CSI-RS given in the activated/indicated TCI state. Even in that case, at least the information of QCL reference of TRSs (at least which are associated with TCI states) of candidate cells need to be provided to the UE before the cell switch. 
Observation 10: An activated/indicated TCI state for PDCCH/PDSCH can only have TRS as QCL reference (only TRS is configured for type ‘A’ QCL reference). 
Proposal 29: RAN1 to discuss how an activated/indicated TCI state for the target cell to be applied in order to derive the QCL references. 
· Alt 1 – No new behavior if TRS configurations of candidate cells are provided to the UE before the cell switch so that TRS tracking for candidate cell(s) can be supported.
· Alt 2 - If TRS configuration of candidate cells is not available before the cell switch, UE to use the QCL references (linked to SSBs) of the TRSs associated with the activated/indicated TCI state. 
· the information of QCL references of TRSs of candidate cells is provided to the UE

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, and candidate cell procedures which can be performed before cell switch. The following observations and proposal have been made:
Proposal 1: Support the following working assumption on the CSI-RS based measurements:
Working assumption: CSI-RS is introduced for L1-RSRP measurement from RAN1 point of view
· Intra- and inter- frequency L1 measurement is supported
· At least CSI-RS for BM is supported
· Send an LS to RAN4 to explicitly ask their feasibility to finalize their work in Rel-18, and the WA is confirmed when positive feedback is received from RAN4
Proposal 2: For gNB scheduled reporting in Rel-18 LTM, the UE is not allowed to report less than the configured number of beams (M x L).
Proposal 3: 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.
· Alt1: a minimum quality threshold (e.g., L1-RSRP) is configured for selecting the measured beams for averaging, i.e., measured beams above the minimum quality threshold are used for averaging to derive the cell quality value
· Alt2: highest quality measured beam (e.g., largest L1-RSRP) for a cell is used as the cell quality
Proposal 4: For the M beams for each of the selected L cells, the UE shall report M largest measured L1-RSRP values.
Proposal 5: For a gNB scheduled reporting in Rel-18 LTM, whether the beams from serving cell need to be always reported is configured.
· When configured, the UE will report M highest measured beams from the serving cell and M highest measured beams from the (L-1) best candidate cells.
Proposal 6: For a beam measurement in a report, RS ID (SSB-index) which can be specific to a reporting configuration and a value indicating the associated L1-RSRP are used.  
Proposal 7: Legacy reporting format to indicate RSRP values is reused, i.e., the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the remaining RSRP values are indicated with a differential L1-RSRP quantized to a 4-bit value where the differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value.
Proposal 8: To limit the bit-width size of SSB-index or CRI, similar constraint as in Rel-15/17 on the maximum number of measurement RSs for a reporting configuration can be reused.
Proposal 9: Selecting cells/beam can be further optimized where in a reporting instance, beams from the synched candidate cells (for which the valid TA information is available) are prioritized over the non-synced candidate cells (for which the valid TA information is not available).
Observation 1: 
· The common LTM configuration for L1 measurements may require including a large set of RSs associated with different LTM candidate cells for dynamic switching.
· In order to limit the number RSs to be measured by the UE, a smaller sub-set should be selected for the UE measurements from the common LTM configuration of L1 measurements at any time. 
· The set of RSs/candidate cells to be measured may need to be updated dynamically (e.g., as the UE moves/rotates).
Proposal 10: For gNB scheduled periodic L1 measurement reporting in Rel-18 LTM, the set of candidate cells/RSs to be considered for measurement and reporting can be updated via a MAC-CE.
Proposal 11: Define event (e.g., A3/A4/A5) based on L3 measurements where UE determines to start performing L1 measurement on pre-configured L1 measurement RS and reporting using the currently active reporting configuration for which the measurement RS are associated.
Observation 2: MAC CE based reporting will provide most flexible container option for event-based reporting. MAC CE based reporting can be carried out using the available UL grant or resources can be requested by currently specified means i.e., SR/CBRA. 
Proposal 12: For the UE event-based reporting, support at least MAC CE as a reporting container.
Observation 3: If the event triggers UE to perform L1 measurements for active/existing L1 reporting configuration, the indication of event is not needed.
Observation 4: Dedicated L1 signaling (SR) could be used to indicate that UE intents to provide more information for a specific event.
Proposal 13: In event-based reporting, UE provides an indication to network on which reporting configurations should be activated, a dedicated L1 signal, SR, can be used to indicate that event has occurred and reported information is provided in a MAC CE.
Observation 5: Based on the RAN2 agreement on the location of configurations of TCI states for the candidate cells, a separate configuration of TCI states for LTM from the Rel-17 TCI states configuration used for serving cell intra or/inter-cell beam management is allowed. 
Observation 6: TCI activation for LTM candidate cells need to be differentiated from the TCI activation used for intra cell beam management (and also ICBM unless it is not supported explicitly to coexist with LTM). 
Proposal 14: Rel-17 unified TCI activation command can be used with an additional explicit or implicit indication to indicate the UE that for which of the two scenarios (LTM or intra/inter cell beam management) this activation command is applicable for.
Proposal 15: TCI activation command for LTM candidate cell may indicate the LTM candidate cell and the associated TCI states to be activated.
· FFS: whether/how to activate TCI states associated with multiple candidate cells using the same activation command
Proposal 16: A beam indication in the cell switch command indicating one of the activated TCI state can be given starting from the first that is after slot n + 3, where slot n is the slot UE would transmit a PUCCH with HARQ-ACK corresponding to the PDSCH carrying the activation command for the beam indication.
Proposal 17: RAN1 to select one or more of the following alternatives on the UE assumption for activated TCI states upon the cell switch. 
· Alt-1: Upon the cell switch to the target cell, UE may consider the 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). For all other candidate cells, the TCI states are not considered to be active anymore.
· Alt-2: Upon the cell switch, UE may retain all the activated TCI states given before the cell switch.
· Alt-3: The UE may be configured (e.g., in RRC or in the cell switch command) whether the activated TCI states are to be maintained/retained after the cell switch. The configuration can be cell specific.

Proposal 18: With LTM specific TCI state configuration and activation, scenario 1 (beam indication before the cell switch command) can be supported. 
· Note: UE would not apply an LTM specific beam indication until the cell switch command is received.
Proposal 19: RAN1 to study the following options for the TCI activation and indication in Rel-18 LTM:
· Alt-1: A combined list of activated TCI states including both for LTM and intra/inter-cell BM within the serving cell is maintained.
· a beam indication for LTM, given either in the cell switch command (scenario 2), or in the DCI (before the cell switch command, scenario 1), can indicate an LTM specific TCI state from the combined list
· Alt-2: a list of activated TCI states for LTM are maintained separately from the intra/inter-cell BM,
· an additional indication (a flag or/and LTM candidate cell ID), specially for the scenario 1 (beam indication before the cell switch command if supported) may be given to the UE so that the UE may consider only LTM specific activated TCI states to map the given TCI code point as the beam indication
Proposal 20: In order to provide beam indication for LTM, UE supporting LTM has to support at least joint unified TCI states with one activated TCI state associated with LTM candidate cell(s). The detailed discussion on additional capability support can be left for UE capability sessions.
Proposal 21: 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 and followUnifiedTCI-state is not enabled or not provided, the indicated TCI sate for the target cell can be used. 
Proposal 22: TCI activation/indication for a candidate cell indicates the TCI state(s) for PCell of the candidate cell.
· TCI activation and indication can be applied to a set of CCs of the same band which are included in the simultaneousU-TCI-UpdateList (if configured) including the candidate PCell.
Observation 7: RACH procedure after the cell switch is still being considered as one option for LTM cell switching in other working groups (RAN 2/4). In such scenarios, the UE can obtain the initial QCL assumption for the target cell’s DL/UL signals/channels from the RACH procedure. 
Proposal 23: The UE can be indicated whether there is a beam indication is present or not in the cell switch command. 
Proposal 24: If no beam indication for the target cell is provided to the UE before/upon the cell switch, UE performs RACH-based LTM handover where the initial QCL assumption for the target cell can be acquired from the RACH procedure.
Proposal 25: On the beam application time for the beam indication given in the cell switch command:
· Reference time to apply the beam application time can be the first slot that is after the slot in which UE would transmit PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the cell switch command
· Coordinate with RAN4 to clarify:
· whether the beam application time is considered as a part of the cell switch delay or not
· If the beam application time is not considered as a part of the cell switch delay, then the final beam application time would be max (beam application time, cell switch delay).
Observation 7: Different cells may be configured with different TCI frameworks (Rel-15 or Rel-17), e.g., the serving cell and a candidate cell may use a different TCI state framework.
Proposal 27: Beam indication for candidate cell(s) in Rel-18 LTM should also be designed such that it can work for any TCI framework, including the scenarios when serving cell and target cell support the same TCI framework (Rel-15 or Rel-17) or the different TCI framework (e.g., one Rel-15 and other one Rel-17).
Proposal 28: In Rel-18 LTM, at least a TCI state or a QCL source RS associated with the target cell can also be provided as a beam indication before the cell switch.
· UE can determine a DL RS via the provided TCI state or the QCL source RS for monitoring at least one DL channel and/or transmission of at least one UL channel of the target cell after the cell switch until it receives a new activation/beam indication from the new target cell. 
· The UE can be configured to consider that once it has completed the RRC reconfiguration (i.e. the handover is complete), it has not been provided with an indication of a TCI state or has not received activation for any TCI state in relation to the target cell.
Observation 9: There may not be any need to specify details on when (timing before the cell switch) and how (one step vs multiple steps) UE should perform the DL synchronization for candidate cells; however, in case of limited UE capability, it needs to be defined with which subset of the candidate cells or SSBs the DL synchronization timing information to be maintained before the cell switch.
Proposal 28: For Rel-18 LTM, introduce a mechanism to enable the UE to select a subset of the SSBs to maintain DL synchronization timing information
· Alt 1: SSBs are selected in the following order: (i) SSBs for which the TCI states are activated (if any), (ii) strongest SSBs based on the measurement results
· Alt 2: SSBs are selected in the following order: (i) SSBs for which the TCI states are activated (if any), (ii) SSBs for which at least one PDCCH order has been received, (iii) strongest SSBs based on the measurement results
· The total number of SSBs should be lower than the UE capability for the maximum number of SSBs for early DL synchronization maintenance
Observation 10: An activated/indicated TCI state for PDCCH/PDSCH can only have TRS as QCL reference (only TRS is configured for type ‘A’ QCL reference). 
Proposal 29: RAN1 to discuss how an activated/indicated TCI state for the target cell to be applied in order to derive the QCL references. 
· Alt 1 – No new behavior if TRS configurations of candidate cells are provided to the UE before the cell switch so that TRS tracking for candidate cell(s) can be supported.
· Alt 2 - If TRS configuration of candidate cells is not available before the cell switch, UE to use the QCL references (linked to SSBs) of the TRSs associated with the activated/indicated TCI state. 
· the information of QCL references of TRSs of candidate cells is provided to the UE
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