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Introduction
In RAN1#112bis-e meeting [1], the following agreements were made for L1 enhancements for inter-cell beam management.
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
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)
Agreement
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 
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.
Agreement
· RRC parameter ss-PBCH-BlockPower for candidate cells is included in the LTM configuration.
· UE needs the parameter to (at least) perform RACH towards candidate cells
· Note: how to capture this parameter and RRC structure are up to RAN2

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.

Conclusion
· Whether active DL and UL BWP of the target Cell/SpCell field, within the cell switch command, is always present or not is left to RAN2 decision.
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.
Note: If scenarios 1 and 3 are agreed to be supported in R18 LTM other solutions may be considered.
Agreement
· Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.
Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting
· All agreements in AI 9.10.1 and 9.10.2 in RAN1#112bis-e are included
· The following contents are included in the LS
· RAN1 has made the following agreement in RAN1#112bis-e
· 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
· This agreement implies that the source cell must be provided with information so that the source cell can send a Rel-17 TCI state index of the target/candidate cell(s) to the UE even when source cell and target/candidate cell(s) belong to different DUs. RAN1 respectfully asks RAN3 to perform any necessary specification work to support this functionality.
Agreement
Draft LS R1-2304275 is endorsed in principle.
Agreement
Fina LS R1-2304276 is endorsed.

In this contribution, we provide our views on L1 enhancements for inter-cell beam management, including L1 measurement, L1 measurement reporting, and beam activation and indication.
[bookmark: _Hlk861261]Discussion
L1 measurement
It was agreed that SSB based L1 RSRP is supported for intra-frequency measurement and inter-frequency measurement, but whether to support CSI-RS based L1 measurement has not been decided yet. Since CSI-RS can provide more accurate and delicate channel measurement results, it is beneficial to support CSI-RS based L1 measurement for intra-frequency and inter-frequency measurement. Furthermore, since L1-SINR reflects the ratio of the desired signal power to the interference plus noise power, it may provide more realistic measurement results for inter-cell scenario considering the interference caused by neighbouring cells. Thus, support of L1-SINR for intra-frequency and inter-frequency measurement is preferred.
For SSB-based L1-RSRP measurement, it was agreed that some information, for example, frequency domain location, or SCS, needs to be provided to a UE for inter-frequency measurement. However, the measurement gap is also a part of information which the UE might acquire, so at least for SSB based L1-RSRP measurement, the measurement gap information also needs to be provided to the UE.
Moreover, since measurement gap and some reporting requirements are different between intra-frequency and inter-frequency measurement, for instance, the periodicity for the report including only one of intra-frequency measurement result and inter-frequency measurement results may have different requirements from the report including both measurement results, introducing a UE capability to report whether to support inter-frequency measurement or whether to report intra-frequency and inter-frequency in a single report may be beneficial.In addition, when a single report includes both intra-frequency measurement result and inter-frequency measurement result, how to identify the measurement result for intra-frequency or for inter-frequency should be specified.
Support CSI-RS based L1 measurement for both intra-frequency and inter-frequency.
Support L1-SINR for both intra-frequency and inter-frequency measurements.
For inter-frequency measurement, measurement gap information needs to be provided to a UE.
Introduce a UE capability to report whether to support inter-frequency measurement or whether to enable report for intra-frequency and inter-frequency in a single report.
How to identify intra-frequency measurement result and inter-frequency measurement result in a single report needs to be specified.
L1 measurement reporting
[bookmark: _Hlk131686737]Two methods were proposed to report L1 measurement report for Rel-18 LTM. One is reporting L1 measurement on UCI, which was already agreed, and the other is reporting L1 measurement on MAC-CE, which may need further study. Companies which only support reporting L1 measurement report on UCI state that UCI has sufficient capacity to accommodate all L1 measurement report information. On the other hand, companies which support reporting L1 measurement report should be transmitted on MAC-CE say that reporting in UCI may cause reliability issue since the payload of L1 measurement report is too large. It is hard to make a conclusion because the L1 measurement report content is still under discussion. 
Observation 1 It is hard to decide whether to support L1 measurement report for Rel-18 LTM on MAC-CE before the L1 measurement report contents are determined.
In RAN1#112-bis meeting, L1 measurement report content corresponding to the number of candidate cells and the number of beams that the UE can report was discussed. It was agreed that M x L beams can be reported in a single report instance, where L is the configured or activated cells and M is the number of beams for each of the L cells. However, only M x L = 4 is currently supported, and other possible numbers of M x L are still under discussion. Therefore, before deciding whether to support reporting L1 measurement for Rel-18 LTM on MAC-CE, contents of the L1 measurement report for Rel-18 LTM should be determined first. If UCI has sufficient capacity to transmit the L1 measurement report payload, then there is no need to additionally support transmitting L1 measurement report on MAC-CE.
Whether to support L1 measurement report for Rel-18 LTM on MAC-CE can be considered after the reporting contents are determined.
[bookmark: _Hlk127369349]Another issue raised in the L1 measurement reporting is whether to support UE/event triggering report and the details of supporting such reporting by UE. For inter-cell mobility, if considering a case that there are many candidate cells for measurement, some measurement results may not be useful to the gNB (e.g., beam quality of candidate cells is not good enough to trigger a handover), so that the UE does not need to report such measurement results to the gNB. If the UE only triggers the report while specific conditions are fulfilled (e.g., the L1 measurement result is greater than a threshold, or L1 measurement results are greater than a threshold over a specific period.) and does not transmit the unhelpful measurement results while specific conditions are not satisfied, the UE can reduce reporting overhead. Therefore, support UE/event triggering report may reduce reporting overhead. 
Support UE/event triggering report for reducing reporting overhead.
Beam activation and indication
In the previous meeting, the scenario that beam indication is provided in the cell switch command was agreed to be supported in Rel-18 LTM. Whether to indicate the beam before or after the cell switch command was still FFS. In the case that the beam is indicated after the cell switch command, the latency of the LTM procedure cannot be reduced effectively. In addition, it seems that the legacy beam indication method can be reused in this case. Therefore, we don’t need to spend the limited TU discussing this case. 
Regarding the case that the beam is indicated before the cell switch command, it is an efficient way to further reduce the latency of the LTM procedure. To ensure fast data transmission after the cell switch, it would be better to support this scenario. However, this scenario is more applicable for LTM if Rel-17 ICBM can be supported for Rel-18 LTM. From our perspective, Rel-17 ICBM can provide an efficient beam indication method for LTM. It shall be supported and enhanced for Rel-18 LTM.
Support beam indication before cell switch command to ensure fast data transmission after the cell switch.
Regarding the beam activation, we already agreed on Alt. 1 (i.e., TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell) in the previous meeting. However, we have not reached a consensus on whether to support Alt 2 (i.e., TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell). From our perspective, since a similar concept to Alt 2 has been supported in the Rel-17 unified TCI framework, we are open to supporting Alt 2 for LTM. Support both Alt 1 and Alt 2 can provide flexibility for NW scheduling.
 For beam activation, support Alt 2 (i.e., TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell) to provide flexibility for NW scheduling.
Conclusions
In this contribution, we discussed the issues regarding L1 enhancements for inter-cell beam management which includes L1 measurement, L1 measurement reporting and beam indication.  And we have proposals as follows.
1. Support CSI-RS based L1 measurement for both intra-frequency and inter-frequency.
Support L1-SINR for both intra-frequency and inter-frequency measurements.
For inter-frequency measurement, measurement gap information needs to be provided to a UE.
Introduce a UE capability to report whether to support inter-frequency measurement or whether to enable report for intra-frequency and inter-frequency in a single report.
How to identify intra-frequency measurement result and inter-frequency measurement result in a single report needs to be specified.
It is hard to decide whether to support L1 measurement report for Rel-18 LTM on MAC-CE before the L1 measurement report content are determined.
Whether to support L1 measurement report for Rel-18 LTM on MAC-CE can be considered after the reporting contents are determined.
Support UE/event triggering report for reducing reporting overhead.
Support beam indication before cell switch command to ensure fast data transmission after the cell switch.
For beam activation, support Alt 2 (i.e., TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell) to provide flexibility for NW scheduling.
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