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1.  Introduction
In RAN2 #119-e meeting, RAN2 assumes that we rely on L1 measurements to trigger L1/L2 mobility [1]. 
	RAN2 #119-e agreement
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)


By using rapid L1 measurement report, the network is possible to identify a target cell early when the radio condition changes. In addition, since the L1 report provides beam level RSRP results, the network can further determine a good beam of the target cell, which facilitates beam management when the UE switches to the target cell. In Rel-17 inter-cell beam management (ICBM), the UE is able to perform L1 measurement to the RSs associated with additional PCI. However this Rel-17 L1 measurement framework has limited applicable scenarios. In this contribution, we first analyse the limitation of Rel-17 L1 measurement framework. Then we discuss what aspects should be enhanced for Rel-18 L1/L2 mobility. Apart from the L1 measurement, beam indication for the target cell is also considered in the contribution.
2. Discussion
2.1 L1 measurement in Rel-17
In Rel-17 ICBM, the UE is able to measure RSs associated with additional PCI and use beams pointing to the cell with additional PCI. Though this is an inter-cell operation, the serving cell of the UE is not changed. To achieve this, the additional PCI was introduced, in which the SSBs associated with additional PCIs are configured in the serving cell’s resources. Regarding CSI-RS L1 measurements, the network can configure some “serving cell CSI-RS” QCLed with additional PCI SSB. The configuration of these SSB and CSI-RS L1 measurements is shown as in following figure.
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Figure 1. Configuration of Rel-17 additional PCI for L1 measurement
From the UE perspective, those SSBs and CSI-RSs are resources of the current serving cell even though they are transmitted from the cell with additional PCI. The SSBs associated with the additional PCI must have the same frequency with SSBs associated with the serving cell PCI. Similarly, the CSI-RSs QCLed with the additional PCI SSB must have the same frequency/BWP with the actual serving cell CSI-RSs. Therefore, the candidate cells in L1/L2 mobility must use the same RS configuration with the UE’s current serving cell, e.g. resource element mapping, same periodicity and offset, which limits the network deployment flexibility.
Observation 1: In Rel-17 L1 measurement framework, the L1 measurement RSs of the cells with additional PCI must use the serving cell RS configuration, e.g. resources element mapping periodicity and offset, which limits the deployment flexibility to apply this feature.
In Rel-17 ICBM, the network has to coordinate the SSB and CSI-RS configuration of the serving cell and the cells with additional PCI. The Rel-17 ICBM is performed in intra-DU scenario. The serving cell and cells with additional PCI are managed by the same DU. Therefore, when the DU generates the CSI-MeasConfig for the serving cell, it can easily associate the serving cell CSI-ReportConfig with the RSs of the cells with additional PCI. However, in Rel-18 L1/L2 mobility, candidate cells may be managed by another DU, so a new mechanism is needed for the source DU to generate the CSI-MeasConfig.
Observation 2: Rel-17 does not provide any mechanism to coordinate the configuration of L1 measurements of RS transmitted by another DU than the DU controlling the serving cellfully , from RAN3 signalling perspective
2.2 Enhancement to L1 measurement
[bookmark: _Hlk109821929]According to the analysis in section 2.1, there are some limitations if we directly apply the Rel-17 L1 measurement framework to Rel-18 L1/L2 mobility
Observation 3: To support Rel-18 L1/L2 mobility, the L1 measurement RSs of candidate cells does not have to be considered as the RS resources of the serving cell, unlike R17 ICBM design.
In L1/L2 mobility, we assume that the network relies on L1 measurement reports to make handover decisions. Before handover, the UE sends the L1 report to the serving cell, which includes the measurement results of the serving cell and candidate cells. In L1 measurement and report configuration, CSI-ReportConfig is associated with CSI-ResourceConfig as shown in Figure 1. By this association, the UE knows which UL resource to use to report which results. In CU-DU split architecture, the DU generates the L1 measurement related configuration and provides it to the CU to include it in the RRC configuration message. In the inter-DU L1/L2 mobility case, the candidate DU needs to provides the candidate cells RS configuration to the source DU via the CU. Then the source DU associates the candidate cells RS with the serving cell report configuration. This procedure is shown in the figure below.
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Proposal 1a: In inter-DU L1/L2 mobility, the candidate DU provides the configuration of candidate cells RS to the source DU via the CU, which is used for L1 measurement before handover.
Proposal 1b: In inter-DU L1/L2 mobility, the source DU provides the serving cell L1 report configuration, including the one for the candidate cells RS.
2.3 Beam indication in L1/L2 mobility
When RACH is used to access the target cell, the UE selects the RACH resource according to the best beam at the time of random access, and this is how the network knows the good beam to use. Therefore, if RACH is not used to access the target cell, another solution is needed.
Before the handover, the UE sends the L1 report to the network, which includes the beam level RSRP results of candidate cells. For intra-DU mobility, the DU can not only determine a target cell but also a good beam direction that can be used in the target cell so the DU directly indicate in the L1/L2 handover command the beam direction to use for DL reception and/or UL transmission in the target cell. This beam direction indication is necessary when RACH is not performed during handover for initial beam acquisition.
Proposal 2a: For intra-DU L1/L2 mobility, the network can provide target beam indication in the L1/L2 handover command, when RACH is not performed during the handover.
For inter-DU mobility, if RACH is not used, the beam direction should be known by the UE and the target DU.
For small data transmission in Rel-17, the UE informs the target DU by a selection of DMRS. Another possibility would be communication between the source DU and the target DU, e.g. the source DU informs the target DU (via the CU) of the preferred beam direction, according to the UE L1 measurement results reported to the source DU. Such information could be provided when the source DU decides to perform the handover.
Which method is preferable depends on the delay caused by each method, which can be further analysed.
Observation 3: For inter-DU L1/L2 mobility without RACH, solution to share information on the beam direction for DL reception and/or UL transmission between the UE and the target DU (i.e. via the source DU and CU, or via Uu interface directly) needs to be studied.
Proposal 2b: For inter-DU L1/L2 mobility without RACH, RAN2 to discuss whether to support the target beam indication in the L1/L2 handover command.
3. Conclusion
In this contribution, we have the following proposals:
Proposal 1a: In inter-DU L1/L2 mobility, the candidate DU provides the configuration of candidate cells RS to the source DU via the CU, which is used for L1 measurement before handover.
Proposal 1b: In inter-DU L1/L2 mobility, the source DU provides the serving cell L1 report configuration, including the one for the candidate cells RS.
Proposal 2a: For intra-DU L1/L2 mobility, the network can provide target beam indication in the L1/L2 handover command, when RACH is not performed during the handover.
Proposal 2b: For inter-DU L1/L2 mobility without RACH, RAN2 to discuss whether to support the target beam indication in the L1/L2 handover command.
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