3GPP TSG-RAN WG2 Meeting #126	R2-2405014
Fukuoka, Japan, May 20th – 24th, 2024
Agenda Item:	8.6.3
Source:	CMCC
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _Hlk118276002]Title:	Discussion on LTM measurement related enhancements
Document for:	Discussion
Introduction
Measurements related enhancements for purpose of supporting LTM is one of the objectives of Rel-19 NR mobility enhancements Phase 4 [1]. Layer 3 mobility uses layer 3 measurement reporting which supports UE evaluated events for triggering of measurement reports and reduces signalling overhead compared to periodic measurement reporting. Such event triggering is not supported by the L1 measurements that are used for LTM mobility. Therefore, in order to reduce the signaling overhead of obtaining measurement reports in LTM, it is necessary to introduce event triggered L1 measurement reporting.
According to WID of NR mobility enhancements Phase 4, RAN2 needs to specify necessary components to support event triggered L1 measurement reporting:
	RAN                                                                           #102:                                                                              RP-234036
<WI>:
· 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


[bookmark: _Hlk110416859]Discussion
Event design of L1 measurement reporting
Event design of L1 measurement reporting can refer to the existing L3 measurement report triggering event design, and should be reused in future conditional LTM as much as possible. For L1 measurement in LTM, in our opinion, it has two uses: first, it helps UE to perform early sync; second, to help the network make LTM handover decisions. Triggering events should also be designed with these two different purposes in mind.
In TS 38.331[2], the L3 event triggered measurement reporting as shown below:
	Event A1 (Serving becomes better than threshold)
Event A2 (Serving becomes worse than threshold)
Event A3 (Neighbour becomes offset better than SpCell)
Event A4 (Neighbour becomes better than threshold)
Event A5 (SpCell becomes worse than threshold1 and neighbour becomes better than threshold2)
Event A6 (Neighbour becomes offset better than SCell)



For the above events, from the starting point of assisting the UE to perform early sync, it is possible to consider introducing events such as Event A4. That is, when the candidate cell is better than a certain threshold, UE performs L1 measurement reporting, and can decide whether to perform early sync for the candidate cell according to the L1 measurement results. In terms of assisting the network to make LTM handover decisions, it is possible to consider introducing events similar to Event A3 and Event A5. That is, when the candidate cell becomes offset better than the SpCell, or when SpCell becomes worse than threshold1 and neighbour becomes better than threshold2, a handover may occur.
[bookmark: _Hlk162459514]Proposal 1: For both early sync and handover purposes, at least events similar to event A3/A4/A5 in L3 measurement are introduced to L1 measurement reporting.
In our opinion, there are three options for event design: first, beam level event, and only one beam can be considered; second, beam level event, and one or more beam can be considered; third, cell level event. In legacy L1 measurement, the UE performs measurement according to the configured RS set and carries the beam level measurement results in the report content. The beam measurement information can assist the UE in performing early sync with candidate cells. And in LTM handover, it is important to let the network know the good beam of the target cell and indicate it to the UE in the LTM cell switch MAC CE. So we think that at least beam level events should be supported, but the number of beams needs further discussion.
Proposal 2: Beam level events triggered L1 measurement reports should be supported, but the number of beams needs further discussion.
Proposal 2a: when the quality of one beam meets a threshold, the event is triggered.
Proposal 2b: when the quality of one or more beam meets a threshold, the event is triggered.
In the existing event-triggered evaluation of L3 measurement, the evaluation variables used are cell-level measurement results. UE obtains the cell-level results through the cell-level result derivation rules configured by RRC. In order to avoid frequent reporting, the UE can also introduce cell-level events in the L1 measurement of LTM. The triggering of LTM handover should comprehensively consider the quality of all beams in the candidate cell measurement configuration, rather than the quality of some beams. From this perspective, the introduction of cell level events can be considered.
Proposal 3: Cell level events triggered L1 measurement reports should be supported.
In the current LTM protocol, only supports L1-RSRP measurement for beam reporting. However, the measurement results of L1-RSRP are reported per beam and may change rapidly, so L1 filtering should be considered to avoid frequent triggering of reporting. Whether to introduce TTT can also be discussed together, and in fact TTT can also be seen as a way of L1 filtering. 
In addition, in the existing L3 measurement, the UE will also perform L1 filtering, but this filtering is implemented based on the UE, and the relevant filtering parameters are not configured by the RRC. However, for L1 measurement in LTM, if L1 filtering is introduced, it is necessary to configure consistent filtering rules through RRC. If it is still implemented by the UE itself, the network side cannot compare the measurement results of different UEs.
Proposal 4: Introduce TTT and L1 filtering to avoid frequent triggering of measurement reports due to rapid changes in L1 measurement results, but how to reduce the delay needs to be discussed further.
L1 Measurement report content
In the current LTM protocol, the measurement results of L1-RSRP are reported per beam. According to the content in the event design mentioned above, if cell level events is introduced, the cell-level measurement results can be carried in the measurement report. 
Proposal 5: if cell level events is introduced, in addition to beam-level measurement results, the UE can report cell-level measurement results in the measurement report.
Since cell-level measurement results can assist the network side in making LTM handover decisions, and beam-level result reporting is mainly used to assist RACH beam selection during handover, it can be considered to appropriately reduce the number of reported beams to reduce overhead. 
In L3 measurement, the network configures the parameters absThreshSS-BlocksConsolidation or absThreshCSI-RS-Consolidation as the beam selection threshold. When the UE performs measurement reporting, the network can also configure the parameter maxNrofRS-IndexesToReport to define the maximum number of reported beams to save resources. In L1 measurement, if cell-level measurement results are introduced, similar methods can also be considered to reduce the number of reported beams.
Observation 1: If the measurement report contains cell-level measurement results, the UE can appropriately reduce the number of reported beams to reduce overhead. 
Proposal 6: The network can reduce reporting overhead by configuring the beam selection threshold and/or maximum number of reports for L1 measurements.
Conclusions
In this contribution, we analyse for Event design of L1 measurement reporting, following are the observations and proposals.
Observations:
Observation 1: If the measurement report contains cell-level measurement results, the UE can appropriately reduce the number of reported beams to reduce overhead.
Proposals:
Proposal 1: For both early sync and handover purposes, at least events similar to event A3/A4/A5 in L3 measurement are introduced to L1 measurement reporting.
Proposal 2: Beam level events triggered L1 measurement reports should be supported, but the number of beams needs further discussion.
Proposal 2a: when the quality of one beam meets a threshold, the event is triggered.
Proposal 2b: when the quality of one or more beam meets a threshold, the event is triggered.
Proposal 3: Cell level events triggered L1 measurement reports should be supported.
Proposal 4: Introduce TTT and L1 filtering to avoid frequent triggering of measurement reports due to rapid changes in L1 measurement results, but how to reduce the delay needs to be discussed further.
Proposal 5: if cell level events is introduced, in addition to beam-level measurement results, the UE can report cell-level measurement results in the measurement report.
Proposal 6: The network can reduce reporting overhead by configuring the beam selection threshold and/or maximum number of reports for L1 measurements.
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