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1. Introduction
In the approved Rel-19 WID [1] there are four objectives, and the second one is the measurement related enhancements for LTM as follows:

	· 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 contribution, we discuss support of event triggered L1 measurement reporting and provide our views.
2. Discussion
In Rel-18 LTM, the L1 measurement reporting is done by periodic reporting based on SSB. It is simple and works well from mobility performance perspective. However, in order to keep good mobility performance a relatively shorter periodicity is necessary and that would cause signalling overhead issue. Then, event triggered L1 measurement reporting is to be supported in Rel-19 LTM.
There are two high level open issues on event triggered L1 measurement reporting. Firstly, it should be discussed and confirmed what kind of event is needed. Then, it should be further discussed which sublayer can/should handle such event. Based on those, we further discuss a framework in the following.

What kind of event is needed?
For legacy L3 mobility (e.g. handover), there are many events defined in RRC layer and some of them are feature specific events (e.g. NTN, UAV). In the HO with typical homogeneous cell deployments, event A3 or A5 is normally used. The purpose of these events is that the network triggers the HO preparation in response to the L3 measurement report and configures the HO for a UE. In legacy HO, another purpose of event (e.g. A2) is to reduce the amount of periodic measurement reporting. This is also useful for the LTM.
If we consider the same cell deployment scenario and similar purpose of L3 event triggered measurement reporting, similar event types can be assumed as baseline for event triggered L1 measurement reporting. On the other hand, if the purpose of event triggered L1 measurement reporting in the LTM is different from those for L3 measurement, new type of event can be also considered.
Proposal 1: RAN2 to discuss the purpose(s) of event(s) for L1 measurement reporting for LTM and decide which event(s) to be supported.

Which sublayer to handle?
In legacy L3 measurement reporting, the event is handled by RRC. For L1 measurement reporting, there may be some options, e.g. PHY, MAC or RRC. For PHY layer, although the measurement is still based on L1 measurement reporting, PHY layer is expected to do more dynamic and real-time processing. Thus it would not be appropriate for PHY layer to perform event triggered reporting.
For RRC layer, as there is the existing path to receive L1 measurement results from PHY layer, it would be feasible for RRC layer to handle the event for L1 measurement reporting. However, in this case there will be much delay in reporting, especially if the measurement results are reported in RRC signalling.
For MAC layer, although there is no path to receive the L1 measurement results from PHY layer, there are already much information exchanged between PHY and MAC layers. It would be feasible for PHY layer to inform the L1 measurement results to MAC layer and the MAC layer handle the event based on those measurement results with a configured event. The processing delay can be much less than that in the case of RRC layer option. Given that the MAC layer handles the event, it seems reasonable to assume introducing a new MAC CE to report L1 measurement reporting. Another possibility is that event triggered L1 measurement report is carried over PUCCH, but it can be left to RAN1 discussion whether to support or not.
Based on the discussions above, we assume it would be considered, as baseline, that the MAC layer handles the event triggered L1 measurement reporting and it can be sent via new MAC CE on PUSCH.
Proposal 2: MAC sublayer is used to handle the event triggered L1 measurement reporting.
Proposal 3: A new MAC CE is used to carry the event triggered L1 measurement report for LTM cell switch.

Framework of event triggered L1 measurement reporting
Given the above proposals, we discuss possible framework. At first, the framework for event triggered measurement reporting at L3 runs in the complicated way. The introduction of Time-To-Trigger (TTT), Hysteresis, and entering and leaving conditions for L3 measurement event is used to observe the measurement results for a duration. These parameters serve also for the purpose of averaging the measurement results sufficiently before reporting. This type of L3 measurement report framework may be not suitable to event triggered L1 measurement reporting, since LTM cell switch requires quick reporting from the UE and decision by the network. Using the same measurement report framework as L3 measurement report may introduce unnecessary delay for enabling LTM cell switch.
Having observed that, we may also need a solution to ensure the channel condition is relatively stable before reporting. For example, a timer and/or counter (e.g. started/incremented upon a condition is met) may be considered and the event based L1 measurement report can be triggered when the timer and/or counter is above a configured threshold. This should be considered on top of the identified purpose of the event(s).
One important aspect is a purpose of event(s) as discussed above. There can be some purposes, where one may be to reduce signalling overhead compared to the periodic reporting and other may be to achieve the same purpose as L3 measurement reporting. However, it is better to limit the number of event(s) to be specified to avoid over unnecessary specification impact.
Proposal 4: RAN2 to discuss the framework of event triggered L1 measurement report for LTM cell switch, e.g. purpose of event(s), necessary event condition(s) or parameter.

Some details of event triggered L1 measurement reporting
Due to the dynamic change of radio channels, in legacy L3 measurement, both L1 filtering and L3 filtering is used. More specifically, L1 filtering is up to UE implementation, and L3 filtering is specified. For event based L1 measurement, we think there is no need to define an additional L3 filtering like measurement filtering, and only the UE implementation based L1 filtering is sufficient.
Proposal 5: Only UE implementation based L1 filtering is used for event triggered L1 measurement reporting.

3. Conclusion
In this contribution we discussed the support of event triggered L1 measurement reporting and made the following proposals.

Proposal 1: RAN2 to discuss the purpose(s) of event(s) for L1 measurement reporting for LTM and decide which event(s) to be supported.
Proposal 2: MAC sublayer is used to handle the event triggered L1 measurement reporting.
Proposal 3: A new MAC CE is used to carry the event triggered L1 measurement report for LTM cell switch.
Proposal 4: RAN2 to discuss the framework of event triggered L1 measurement report for LTM cell switch, e.g. purpose of event(s), necessary event condition(s) or parameter.
Proposal 5: Only UE implementation based L1 filtering is used for event triggered L1 measurement reporting.
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