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1. Introduction
In RAN#103 meeting, a revised Rel-19 WID of ‘NR mobility enhancements Phase 4’ was approved [1]. 
	· 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 will discuss and share our views on event triggered L1 measurement reporting for “Specify necessary components to support event triggered L1 measurement reporting” described in the second bullet of the WID objective above.
2. Discussion
In RAN2#125bis meeting, proposals from reporters were not reached to agreement or not discussed below [2].
	Proposal 4: The event triggered L1 LTM measurement framework is based on beam level measurement. Cell quality evaluation based on multiple beams is not considered.

[ZTE]: If we only say “beam”, it can provide some confusion. Beam is the wording that used for MIMO. We need to associate beam to cell anyway. [Qualcomm]: Is intention to always compare the best beam of the serving cell and the best beam of the neighbouring cell? 

Proposal 5: Support the following Ax events based on beam specific quality of serving cell and candidate cells as the L1 LTM measurement events. 
-	 Event A1beam: Beam of serving cell becomes better than absolute threshold;
-	 Event A2beam: Beam of serving cell becomes worse than absolute threshold;
-	 Event A3beam: Beam of candidate cell becomes amount of offset better than beam of serving cell;
-	 Event A4beam: Beam of candidate cell becomes better than absolute threshold;
-	 Event A5beam: Beam of serving cell becomes worse than absolute threshold1 AND Beam of candidate cell becomes better than another absolute threshold2.

[LG]: Currently we have multiple beams (reference signals) to make cell level measured result. We may still mimic it with L1 level measurement. [Ericsson]: Consider it is also important to consider event triggered L1 LTM measurement report for the early sync purpose. Would like to have more time to think about each case (early sync purpose and switch execution purpose).

Proposal 6: For beam specific Ax events in P5, which beam of serving cell and candidate cell is used for the event evaluation can be further studied. 
Proposal 7: For L1 LTM measurement report, it includes the cell info and beam info of the triggered cell and serving cell (optional).

Proposal 8: L1 LTM measurement report is not carried through RRC signalling, but whether it is carried via L1 UCI or L2 MAC CE can be discussed further.

Proposal 9: UE is not required to perform the L1 LTM measurement on candidate cells if there is a beam of serving cell is good enough.

Proposal 10: L1 measurement filtering is required to provide the L1 LTM measurement report. Details on this (i.e. rely on existing L1 filtering or introduce new one) would depend on RAN1 and RAN4.




Measurement granularity
Measurement events could be defined at the beam level support the generation of event triggered L1 measurement reports. This refers to the process where specific conditions related to the quality and characteristics of individual beams within the network can initiate the reporting process. Moreover, evaluating cell quality based on information from multiple beams to aid in conditional LTM decisions. In summary, while beam-level measurement events are ready for immediate use in reporting, the assessment of overall cell quality through the lens of multiple beams, with the aim of facilitating triggered mobility, necessitates additional exploration and development. 

[bookmark: P1]Proposal 1: Measurement events defined at the beam level is supported for event triggered L1 measurement reports. Also, further studies are needed for measurement event in cell level (i.e. Cell quality evaluation based on multiple beams) for conditional LTM.

Event trigger condition
Our opinion is that events like A3, A4, and A5 should be supported. Events like A1 and A2 can be left to RAN1, given their closer association with management of the serving cell's beam. In Layer 3, events A1 and A2 are typically employed for the network to determine the necessity of configuring measurements across different frequencies or RAT which isn't required for LTM.

[bookmark: P2]Proposal 2: At lease events similar to L3 A3/A4/A5 should be supported for event triggered L1 measurement reporting. The decision to support events like L3 A1/A2 can be deferred until there is more progress in RAN1.

The signalling to carry the L1 LTM measurement report
Regarding the medium/container for sending L1 LTM measurement reports, MAC-CE, UCI, or other options can be considered, and it has been agreed to use L1 UCI with dynamic resource allocation for the Rel-19 UE initiated/event-driven beam management framework for MIMO enhancements.

[bookmark: P3]Proposal 3: Whether it is carried via L1 UCI or L2 MAC CE can be wait for discussions R1 progress since required resources will vary depending on the beam report content and format. If more resources are necessary, it would not fit in L1 UCI, and transmission via MAC CE will be required.

Need of L1 measurement filtering
Improvement in measurement accuracy: The wireless environment is dynamic, with signal strength and quality changing instantaneously. By using L1 measurement filtering, short-term fluctuations can be smoothed out, providing more stable measurements.
Enhancement of reliability: To increase the reliability of measurement data, it's crucial to eliminate noise and temporary interferences. By applying filtering, the impact of these factors can be reduced, enabling more reliable measurements to be obtained.
Even though we need L1 measurement filtering for the L1 measurement report, RAN2 should wait the progress of RAN1 and RAN4. 

[bookmark: P4]Proposal 4: Whether L1 measurement filtering is needed to provide the L1 measurement report, RAN2 wait for the discussions of RAN1 and RAN4.

Need of TimeToTrigger
- Ensuring stability of measurement results: By setting a period of time during which specific criteria of an event must be met to trigger a measurement report with TimeToTrigger, it is possible to avoid false triggers caused by temporary fluctuations or noise, ensuring that the measurement report reflects a more stable situation.
- Efficient use of network resources: By appropriately setting the TimetoTrigger, it is possible to reduce the transmission of unnecessary measurement reports, allowing for more efficient use of network resources.
In addition to TimetoTrigger, to avoid Ping Ping cell switch in LTM, as an operator, we could consider parameters below.

[bookmark: P5]Proposal 5: To avoid “Ping Pong” cell switch in LTM, when defining the events for triggering LTM L1 measurement report, the following aspects could be considered:
-hysteresis, beam specific offset, candidate cell specific offset;
-entering condition, leaving condition and time-to-trigger.

3. Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1: Measurement events defined at the beam level is supported for event triggered L1 measurement reports. Also, further studies are needed for measurement event in cell level (i.e. Cell quality evaluation based on multiple beams) for conditional LTM.
Proposal 2: At lease events similar to L3 A3/A4/A5 should be supported for event triggered L1 measurement reporting. The decision to support events like L3 A1/A2 can be deferred until there is more progress in RAN1.
Proposal 3: Whether it is carried via L1 UCI or L2 MAC CE can be wait for discussions R1 progress since required resources will vary depending on the beam report content and format. If more resources are necessary, it would not fit in L1 UCI, and transmission via MAC CE will be required.
Proposal 4: Whether L1 measurement filtering is needed to provide the L1 measurement report, RAN2 wait for the discussions of RAN1 and RAN4.
Proposal 5: To avoid “Ping Pong” cell switch in LTM, when defining the events for triggering LTM L1 measurement report, the following aspects could be considered:
-hysteresis, beam specific offset, candidate cell specific offset;
-entering condition, leaving condition and time-to-trigger.
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