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Introduction
Starting from RAN1#114bis meeting, Rel-18 LTM has entered the maintenance phase. In this contribution, we further share our views on some remaining issues. 
Discussion
Measurement report
In TS38.214 Clause 5.2.5, the following has been captured on how to calculate the priority value for a legacy CSI report, and a smaller priority value corresponds to a higher priority level. 
	5.2.5 Priority rules for CSI reports
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.


As for how to signal the LTM CSI report configuration via RRC, two options have been included in the RRC parameter list [1]. In the current running CR of TS38.331, the LTM CSI report configuration is provided outside of the legacy CSI report configuration IE csi-ReportConfigToAddModList as shown below (i.e., Option 2 is temporarily assumed). 
	CSI-MeasConfig ::=                  SEQUENCE {
    csi-ReportConfigToAddModList        SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfig  OPTIONAL, -- Need N
    ltm-CSI-ReportConfigToAddModList-r18        SEQUENCE (SIZE (1..maxNrofLtmCSI-ReportConfigurations-r18)) OF LTM-CSI-ReportConfig-r18  OPTIONAL, -- Need N
}


When the LTM CSI report configuration is provided outside of the legacy CSI report configuration IE csi-ReportConfigToAddModList, it should be newly specified how to determine the prioritization rules for LTM CSI report(s) and legacy CSI report(s). 
To save standardization effort, the priority value of a legacy CSI report is calculated in the same way as before (i.e., using the aforementioned equation ), and the same equation  can be also leveraged to calculate the priority value for a LTM CSI report. For the LTM CSI report, the equation requires some necessary modifications. For example, the maximum value of s is maxNrofCSI-ReportConfigurations-1 for a legacy CSI report. However, for a LTM CSI report, the maximum value of s should be changed into maxNrofLtmCSI-ReportConfigurations-1 accordingly. As before, the smaller the priority value is, the higher the priority level is. Since the variable s is independently numbered for the LTM CSI report and the legacy CSI report, it can happen that the calculated priority values are the same for a LTM CSI report and a legacy CSI report. In this case, it should be additionally specified which CSI report is prioritized. Otherwise, when CSI report dropping happens, the UE and the gNB may have different understanding on which CSI report is dropped. To avoid any ambiguity, a fixed rule can be defined to determine which CSI report is prioritized. For example, when the priority value of a LTM CSI report is the same as that of a legacy CSI report, it is assumed that the LTM CSI report is prioritized over the legacy CSI report. The rationale is that the LTM CSI report is implied to be more important once it is configured or activated or triggered. More specifically, the LTM CSI report is not needed in the normal case. Only if the gNB has found that the handover is happening based on the L3 measurement report, there is a need to configure or activate or trigger the LTM CSI report. In this sense, if the LTM CSI report is configured or activated or triggered, it implies that the handover would be the most urgent event. Therefore, the LTM CSI report for the handover is prioritized over the legacy CSI report.
Proposal 1
· If the LTM CSI report configuration ltm-CSI-ReportConfigToAddModList and the legacy CSI report configuration csi-ReportConfigToAddModList are configured separately, the prioritization rules for LTM CSI report(s) and legacy CSI report(s) should be defined.
· The priority value of a LTM CSI report is calculated by reusing the equation of the legacy CSI report with necessary modifications on the value ranges of the input parameters, and the priority value of a legacy CSI report is calculated in the same way as before.
· A smaller priority value corresponds to a higher priority level. If the priority value of a LTM CSI report is the same as that of a legacy CSI report, it is assumed that the LTM CSI report is prioritized over the legacy CSI report.

Beam indication
[bookmark: P1]In the RAN1#114 meeting, it has been discussed on how to perform the beam indication for multiple cells for CA, but no agreement has been achieved. The main reason is that RAN2 did not make any agreement on how the Scell activation is provided to the UE back then. Currently, RAN2 has agreed to use the RRC configuration to realize the Scell activation [2]. Based on this, it would be natural to use the RRC parameter simultaneousU-TCI-UpdateList. More specifically, the beam indication for CA can be realized by leveraging on the parameter of simultaneousU-TCI-UpdateList. In Rel-18 LTM, a TCI state is indicated by the cell switch command, and applied to a BWP of a target cell. On top of that, if a UE needs to switch to multiple target cells belonging to a CA group, simultaneousU-TCI-UpdateList can be leveraged to determine the indicated TCI states for multiple target cells within the same list. More specifically, the beam indication in the cell switch command also applies to the target cells in the same simultaneousU-TCI-UpdateList. 
Proposal 2
· When the cell switch command indicates a TCI state for a target cell, it also applies to the target cells in the same simultaneousU-TCI-UpdateList.

In Rel-18 LTM, it is supported that the TCI state activation can be performed before the cell switch command. Similar with the aforementioned case where simultaneousU-TCI-UpdateList is used to determine the indicated TCI states for multiple target cells, simultaneousU-TCI-UpdateList can be also used to determine the activated TCI states for multiple candidate cells belonging to the same simultaneousU-TCI-UpdateList. More specifically, when a MAC CE activates TCI states for a candidate cell, it also applies to the candidate cells in the same simultaneousU-TCI-UpdateList.
Proposal 3
· When a MAC CE activates TCI states for a candidate cell, it also applies to the candidate cells in the same simultaneousU-TCI-UpdateList.

As aforementioned, the MAC CE for the purpose of the TCI state activation can be used together with simultaneousU-TCI-UpdateList. To use simultaneousU-TCI-UpdateList when performing the TCI state activation, simultaneousU-TCI-UpdateList should be provided before the TCI state activation. 
Proposal 4
· The parameter simultaneousU-TCI-UpdateList is provided before the TCI state activation.

In the RAN1#114 meeting, there were some discussions on the beam application time, but no agreement has been achieved. The main reason is that the beam application time may depend on the RAN4 output and RAN4 is still working on it. In the following, we share some discussions on the beam application time by assuming that the concept of the beam application time will be introduced. As aforementioned, a TCI state or a pair of TCI states indicated in the cell switch command can be applied to multiple cells in the same simultaneousU-TCI-UpdateList. When applying the TCI state or the pair of TCI states to those cells, the beam application time should be the same for all the cells in the same simultaneousU-TCI-UpdateList.
Proposal 5
· The beam application time is the same for multiple cells in the same simultaneousU-TCI-UpdateList.

In Rel-18 LTM, the TCI state activation can be received together with the cell switch command. For simplicity, this case is denoted as Case 1. Also, the TCI state activation can be received before the cell switch command. Similarly, this case is denoted as Case 2. If the beam application time will be defined for both Case 1 and Case 2, it should be independently defined for these two cases. After receiving the TCI state activation, a UE needs some “preparation” time to be able to actually apply an activated TCI state. According to Clause 8.15 of TS 38.133, when the activated TCI state is not in the active TCI state list, the UE is required to measure the SSB associated with the activated TCI state during the preparation time. When receiving the TCI state activation before the cell switch command (i.e., in Case 2), the UE can finish the preparation before the cell switch command. In this case, the beam application time does not need to include the preparation time. When receiving the TCI state activation together with the cell switch command (i.e., in Case 1), the UE needs to do the preparation after the cell switch command. If the beam application time is defined for this case, it needs to also include the preparation time. Therefore, the beam application time will be different for Case 1 and Case 2. Based on this, the beam application time should be separately defined for these two cases.
Proposal 6: 
· The beam application time is independent for the following Case 1 and Case 2 if the beam application time will be defined for both cases.
· Case 1: TCI state activation is performed together with TCI state indication
· Case 2: TCI state activation is performed prior to TCI state indication

In the RAN1#114 meeting, the following proposal has been briefly discussed but not agreed [3].
	[FL Proposal 5-3-1-v1]
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided. 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI


Generally, the proposal is to address the issue on how to determine the beam for a CORESET which does not follow Rel-17 unified TCI and has no activated TCI state. For Alt.1, even though the CORESET is not configured with followUnifiedTCIstate, it can still follow the unified TCI state before any TCI state is activated for it. For Alt.4, the intention during the discussion is to not use the CORESET which is not configured with followUnifiedTCIstate before any TCI state is activated for it. If going with Alt.4, the exact intention should be captured to avoid any ambiguity. Otherwise, the current wording implies following the legacy behavior. However, the legacy behavior also includes following the SSB during random access if no TCI state has been activated or a CORESET. Since the random access procedure is not performed in Rel-18 LTM, this legacy behavior does not work.
Proposal 7
· For Scenario 2, to determine the beam for a CORESET which does not follow Rel-17 unified TCI and has no activated TCI state, either Alt.1 is supported or Alt.4 is supported with the clarification implying that the CORESET not following Rel-17 unified TCI cannot be used until any TCI state is activated for it. 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell.
· Alt.4: No new behavior is introduced on top of Rel-17 unified TCI.

Conclusion
In this contribution, we have discussed some remaining issues on L1 enhancements for inter-cell beam management. Our proposals in this contribution are summarized below:
Proposal 1
· If the LTM CSI report configuration ltm-CSI-ReportConfigToAddModList and the legacy CSI report configuration csi-ReportConfigToAddModList are configured separately, the prioritization rules for LTM CSI report(s) and legacy CSI report(s) should be defined.
· The priority value of a LTM CSI report is calculated by reusing the equation of the legacy CSI report with necessary modifications on the value ranges of the input parameters, and the priority value of a legacy CSI report is calculated in the same way as before.
· A smaller priority value corresponds to a higher priority level. If the priority value of a LTM CSI report is the same as that of a legacy CSI report, it is assumed that the LTM CSI report is prioritized over the legacy CSI report.
Proposal 2
· When the cell switch command indicates a TCI state for a target cell, it also applies to the target cells in the same simultaneousU-TCI-UpdateList.
Proposal 3
· When a MAC CE activates TCI states for a candidate cell, it also applies to the candidate cells in the same simultaneousU-TCI-UpdateList.
Proposal 4
· The parameter simultaneousU-TCI-UpdateList is provided before the TCI state activation.
Proposal 5
· The beam application time is the same for multiple cells in the same simultaneousU-TCI-UpdateList.
Proposal 6: 
· The beam application time is independent for the following Case 1 and Case 2 if the beam application time will be defined for both cases.
· Case 1: TCI state activation is performed together with TCI state indication
· Case 2: TCI state activation is performed prior to TCI state indication
Proposal 7
· For Scenario 2, to determine the beam for a CORESET which does not follow Rel-17 unified TCI and has no activated TCI state, either Alt.1 is supported or Alt.4 is supported with the clarification implying that the CORESET not following Rel-17 unified TCI cannot be used until any TCI state is activated for it. 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell.
· Alt.4: No new behavior is introduced on top of Rel-17 unified TCI.
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