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Introduction
[bookmark: _Hlk149744732]WID[1] for enhancement mobility was approved and RAN2 starts discussion on the WI.
	· 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]



In this paper, we discuss measurement enhancements related potential issues.
Discussion
Legacy event triggered measurement report mechanism for cell mobility is used for L3 RRM measurements. In Rel-19, RAN2 starts to specify event triggered L1 measurement report to support LTM. In Rel-18, UE performs L1 measurement reporting for LTM cell switching, and may perform event evaluation for L3 measurement reporting for handover. Because L1 measurement result may be temporarily in good condition and then quickly become worse since it is an instantaneous value, triggering an event only based on the value of the L1 measurement and reporting only its instantaneous value is not necessarily useful for cell switching mechanisms. WID doesn’t clarify what will trigger events or what information will be reported. Therefore, RAN2 should discuss whether trigger conditions and reported values are limited based on L1 measurement values only.
Observation 1. Legacy event triggered measurement report is triggered by L3 measurement. 
Proposal 1. RAN2 to discuss whether trigger conditions and reported values are limited based on L1 measurement values only.
Rel-18 L1 measurement for LTM cell switch was limited to periodic (or semi-persistent, aperiodic) report. Event triggered measurement reduces signalling overhead compared to periodic measurement reporting. It is main purpose of this sub work item. 
Observation 2-1. Purpose of introducing event triggered L1 measurement reporting is reducing signalling overhead of measurement reporting.
For periodic CSI reporting, UE periodically reports L1 measurement results and also reports L3 measurement results. Then, the gNB determines whether to switch a serving cell of a UE based on these L1 measurement results (maybe including L3 measurement results). In this case, the gNB can determine appropriate timing of cell switching by considering changes in periodically reported measurements. 
For aperiodic CSI reporting, UE reports L1 measurement result when it is triggered by gNB. For LTM cell switch determination, the gNB should know appropriate timing of CSI report trigger. The gNB may use L3 measurement results to determine the timing.
For semi-persistent CSI reporting, it is similar to aperiodic case. The gNB may use L3 measurement results to determine a timing of activation of periodic CSI reporting. 
Observation 2-2. In Rel-18 LTM, gNB can determine the appropriate timing of LTM cell switching based on L1 measurement results (, uplink signalling, and/or L3 measurement results).
Event triggered reporting has no gNB triggers, but UE has multiple/multi-layer measurement result. In order to reduce signalling and switch cells at appropriate times, it is better to introduce some limitations as follows;
· Start L1 measurement reporting when serving becomes worse (including L3 measurement result).
· Start L1 measurement reporting when candidate becomes good
· Only report the results which fulfils a threshold condition
Proposal 2. In order to reduce signalling and switch cells at appropriate times, RAN2 considers following mechanism for LTM;
· Start L1 measurement reporting when serving becomes worse (including L3 measurement result).
· Start L1 measurement reporting when candidate becomes good.
· Only report the results which fulfil a threshold condition.
Furthermore, according to the WID, RAN2 will specify conditional LTM (but not start until RAN#105). We think this sub item is related to this conditional LTM (at least in terms of being event-triggered). Therefore, RAN2 should consider some events which can be used for conditional cell switching.
Observation 3-1. event triggered L1 measurement reporting will be a baseline of conditional LTM.
In legacy, values used for measurement report and conditional cell switch are L3 measurement results. If event triggered L1 measurement report was one-shot report, it relies on instantaneous L1 measurement values. As mentioned earlier, L1 measurement result may be temporarily good and then quickly become worse. In such case, the report may cause unnecessary cell switching (as a result, signaling increases).
Observation 3-2. Cell switching based only on an instantaneous value may cause unnecessary cell switching (as a result, signalling increases).
To avoid such an unnecessary cell switching, it is better to use two measurement results to determine whether to report it. If one measurement value (e.g. neighbour cell measurement) is temporary good, another measurement value (e.g. serving cell measurement) may also be good, thus unnecessary report will not be triggered. RAN2 has already specified such reporting events, i.e. event A3/A5[2], and these events are used as CHO trigger. Therefore, RAN2 considers new event based on at least legacy A3 and A5 events.
Observation 3-3. Reports based on two L1 measurements (serving and neighbour) are more reliable than reports based on one L1 measurement (either serving or neighbour).
Proposal 3. RAN2 considers new events for event triggered L1 measurement reporting based on at least legacy A3 and A5 events.
Conclusion
In this paper, we made following observations and proposals;
Observation 1. Legacy event triggered measurement report is triggered by L3 measurement. 
Proposal 1. RAN2 to discuss whether trigger conditions and reported values are limited to L1 measurement values only.
Observation 2-1. Purpose of introducing event triggered L1 measurement reporting is reducing signalling overhead of measurement reporting.
Observation 2-2. In Rel-18 LTM, gNB can determine the appropriate timing of LTM cell switching based on L1 measurement results (, uplink signalling, and/or L3 measurement results).
Proposal 2. In order to reduce signalling and switch cells at appropriate times, RAN2 considers following mechanism for LTM;
· Start L1 measurement reporting when serving becomes worse (including L3 measurement result).
· Start L1 measurement reporting when candidate becomes good.
· Only report the results which fulfil a threshold condition.
Observation 3-1. event triggered L1 measurement reporting will be a baseline of conditional LTM.
Observation 3-2. Cell switching based only on an instantaneous value may cause unnecessary cell switching (as a result, signalling increases).
Observation 3-3. Reports based on two L1 measurements (serving and neighbour) are more reliable than reports based on one L1 measurement (either serving or neighbour).
Proposal 3. RAN2 considers new events for event triggered L1 measurement reporting based on at least legacy A3 and A5 events.
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