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1. Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]The following objective of the work item aims at specifying measurement related enhancements for New WID [1] on NR mobility enhancements:
	· Measurements related enhancements for purpose of supporting LTM: [RAN2, RAN1]
· Measurement related enhancements are applicable to Intra-CU MCG/SCG LTM and Inter-CU MCG/SCG LTM
· Specify necessary components to support event triggered L1 measurement reporting [RAN2, RAN1]
· RAN1 and RAN2 to progress independently on the event triggered measurements objectives of their respective MIMO and Mobility enhancement WIs. Review progress at RAN#105 to see if any modification of objectives is required to avoid/manage any overlap in the work
· Specify support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management, and/or other necessary physical layer operations on candidate cells before LTM [RAN1]



This contribution will provide initial considerations on the measurement related enhancements including event-triggered L1 measurement reporting and CSI-RS measurement for LTM.
2. Discussion
2.1 Event-triggered L1 measurement reporting 
Motivation and use cases
As discussed in the RAN meetings, the UE evaluated event triggered L3 measurement reporting can be supported for L3 mobility, e.g. handover. However, for the LTM cell switch, such event triggering is not supported by the L1 measurements. To reduce the signalling overhead compared to the periodic measurement reporting, event-triggered L1 measurement reporting is introduced for LTM.
Considering the existing LTM procedure, L1 measurement results can be used for LTM decision, i.e. which candidate cell can be the target cell for the LTM cell switch. In addition, UL synchronization with candidate cells via RACH without RAR is supported for the LTM cell switch procedure. To implement this, L1 measurement result can be considered for the source DU to determine if RACH towards the candidate cell should be triggered and to provide the RACH resources in the PDCCH order. Also, TCI states for candidate cell(s) can be activated or deactivated in the LTM cell switch procedure. For this, L1 measurement result should be reported. So, the design of event-triggered L1 measurement reporting should consider different use cases including LTM decision, triggering of early RA and TCI state activation/deactivation.
Proposal 1: The design of event-triggered L1 measurement reporting takes the following into account:
· LTM decision
· Triggering of early RA
· TCI state activation/deactivation
Framework
Regarding the framework for event-triggered L1 measurement reporting, one possibility is to reuse the framework of the event-triggered L3 measurement reporting. For event-triggered L3 measurement reporting, it involves measurement configuration, performing of measurement, measurement report triggering and measurement reporting. Similarly, event-triggered L1 measurement reporting can include L1 measurement configuration, performing of L1 measurement, measurement report triggering and measurement reporting. 
Proposal 2: To confirm that event-triggered L1 measurement reporting takes L3 measurement as baseline, comprising L1 measurement configuration, performing of L1 measurement, measurement report triggering and measurement reporting.
L1 measurement configuration should be provided by RRC signalling, as legacy. However, for other aspects, the following models should be discussed, as shown in the figure below:
· Model 1:
· MAC layer: measurement report triggering and measurement reporting
· Physical layer: performing of L1 measurement
· Model 2:
· MAC layer: measurement reporting
· Physical layer: performing of L1 measurement and measurement report triggering


Figure: Models of event-triggered L1 measurement reporting
For Model 1, measurement report triggering can reuse the events for L3 measurement as much as possible. In this model, other metrics in addition to L1 measurement results can be considered, e.g. a timer or counting of some bad indications provided by the PHY layer for a serving cell. 
For Model 2, measurement report triggering can take into account an immediate L1 measurement result of serving cell(s) or the candidate cell(s). 
Because the Model of event-triggered L1 measurement reporting has impact to the RAN1/RAN2 work split, it is better to discuss this issue first.
Proposal 3: RAN2 to discuss the model of event-triggered L1 measurement reporting.
Container
In Rel-18 LTM, the IE LTM-CSI-ReportConfig is used to configure a periodic, semi-persistent or aperiodic L1 measurement report. The resources are pre-configured or triggered by the network. This does not apply for the event-triggered reporting. So, a new MAC CE should be defined for the event-triggered L1 measurement reporting.
Proposal 4: A new MAC CE is introduced for event-triggered L1 measurement reporting.
Regarding the content of the MAC CE, at least the measurement result should be included. The measurement quantity to be reported and if only single measurement quantity to be reported need to be discussed in RAN1. In addition, how to identify a measurement result, e.g. for which RS or for which candidate cell should be in the scope of RAN1.
In Rel-18 LTM, the IE LTM-CSI-ReportConfig is also used to configure the content of L1 measurement report, e.g. the number of reported cells, the number of reported RS per cell. If such consideration for event-triggered L1 measurement reporting is needed, RAN1 will discuss this.
Therefore, although a MAC CE is used as the container of event-triggered L1 measurement report, the details of the content need some RAN1 inputs.
Proposal 4bis: Regarding the content of the MAC CE, RAN1 input is required.
2.2 Support for CSI-RS measurements for LTM procedure
L1 measurements for the existing LTM cell switch procedures are limited to SSB measurements. Expanding L1 measurements to include CSI-RS can address this limitation and can be expected to enable greater throughput on the target cell immediately after cell switch. So, support for CSI-RS measurements for LTM procedures and enable CSI-RS based beam management is one of measurement enhancements. Regarding this, RAN1 is the major RAN group. RAN2 needs to work on e.g. measurement configuration including CSI-RS and duplicated discussions should be avoided. So, we propose to not work on this until RAN1 makes a progress.
Proposal 5: RAN2 will not work on the CSI-RS measurement enhancements for LTM until RAN1 makes a progress. 
3. Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions on potential measurement enhancements for LTM and made the following proposals:
Proposal 1: The design of event-triggered L1 measurement reporting takes the following into account:
· LTM decision
· Triggering of early RA
· TCI state activation/deactivation
Proposal 2: To confirm that event-triggered L1 measurement reporting takes L3 measurement as baseline, comprising L1 measurement configuration, performing of L1 measurement, measurement report triggering and measurement reporting.
Proposal 3: RAN2 to discuss the model of event-triggered L1 measurement reporting.
Proposal 4: A new MAC CE is introduced for event-triggered L1 measurement reporting.
Proposal 4bis: Regarding the content of the MAC CE, RAN1 input is required.
Proposal 5: RAN2 will not work on the CSI-RS measurement enhancements for LTM until RAN1 makes a progress. 
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