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1	Introduction
LTM (L1/L2 Triggered Mobility) was introduced in Rel-18. The network receives L1 measurement report to determine the LTM target cell and target beam. There are periodic, aperiodic and semi-persistent L1 report type. In Rel-19, event-triggered L1 report will be supported [1], in order to reduce report signalling overhead.
	RP-240299, Revised Work Item: NR mobility enhancements Phase 4
· 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 the event design and report container.
[bookmark: _Toc499559238][bookmark: _Toc147158671][bookmark: _Toc61387172]2	Discussion
2.1	L1 event definition
In L3 measurement procedure, event triggered report is supported since Rel-15. One measObject can be associated with one reportConfig. The reportConfig specifies the event content, including threshold, hysteresis, time to trigger etc. The UE uses cell level measurement result to determine whether the event is triggered or not.
Observation 1:	L3 measurement event evaluation is based on cell level results.
One major difference between L1 measurement and L3 measurement is that L1 measurement is based on RS set, e.g., SSB set or CSI-RS set. The network configures SSB or CSI-RS resource sets to the UE. The UE performs L1 measurement according to the configured RS sets. In the report, the UE includes beam level measurement results. The beam level results can help the network determine a good beam direction. In LTM, it is important to let the network know a good beam of the target cell, and it can indicate the beam to the UE in LTM cell switch MAC CE. When the UE finds that there are one or many beams from candidate cells are good enough, even the cell level result is not that high, the UE still should report to the network. Therefore, the L1 event should be designed based on beam level measurement, e.g., when the quality of one or more RS in the RS set meets a threshold, the event is triggered.
Proposal 1:	L1 event is based on beam level measurement, e.g., when the quality of one or more RS in the RS set meets a threshold, the event is triggered.
In L3 measurement, there are several events: A1 ~ A6, B1, B2, etc. For NR handover, the most two important events are A3 and A5. The A3 event is triggered when a neighbour cell channel quality (e.g., RSRP) becomes offset better than the serving SpCell. The A5 event is triggered when the serving SpCell becomes worse than threshold1 and a neighbour cell becomes better than threshold2. These two events are helpful for the network to determine whether a handover is needed and which neighbour cell should be the target cell. Events like B1 and B2 are for inter-RAT scenarios, which is not in the scope of Rel-19 LTM. 
	[bookmark: _Toc60776889][bookmark: _Toc156072680]Event A3 (Neighbour becomes offset better than SpCell)
[bookmark: _Toc60776891][bookmark: _Toc156072682]Event A5 (SpCell becomes worse than threshold1 and neighbour becomes better than threshold2)


Observation 2:	In L3 measurements, A3 event and A5 event are the most two important events for mobility.
When designing L1 event for LTM, the objective is that the UE can report measurement results timely to the network and that the results are useful for the network to find a good target cell and also a good target beam. RAN2 can start with A3-like and A5-like events. In the A3-like event, when the quality of one or more RS in the candidate cell RS set is offset better than one or more RS in the serving cell RS set, the event can be triggered. In the A5-like event, when the quality of one of more RS in the serving cell RS set is worse than threshold1 and one or more RS in the candidate cell RS set is better than threshold2, the A5-like event can be triggered. By this design, the network can timely obtain L1 measurement results that are helpful to trigger LTM cell switch.
Proposal 2:	Start with A3-like and A5-like events for L1 event design:
-	A3-like event is triggered when the quality of one or more RS in the candidate cell RS set is offset better than one or more RS in the serving cell RS set.
-	A5-like event is trigged when the quality of one of more RS in the serving cell RS set is worse than threshold1 and one or more RS in the candidate cell RS set is better than threshold2.
2.2	Report container
In addition to Rel-19 LTM topic, Rel-19 MIMO is also discussing event-triggered report for beam management. RAN1 already started this from RAN1 #116 meeting, and they discussed the report is carrier by UCI and/or MAC CE.
	Agreement in RAN1 #116
On UE-initiated/event-driven beam report, at least of following aspects should be included:
· Trigger-event detection for beam reporting by UE
· UE monitors RS to assess if a beam-reporting trigger condition has been met
· FFS: Trigger condition for declaring beam-reporting event
· Beam-report transmission by UE
· Signaling contents in the beam report
· Down-selection one or more options (strive for one) between the following options as signaling medium/container for beam report transmission
· MAC-CE
· UCI
· Others are not precluded.


In Rel-19 LTM, RAN1 begins discussion from Q3 2024. The report container for event triggered L1 report will finally be decided/confirmed by RAN1. At this stage, RAN2 can analyse the benefits and feasibility of the MAC CE solution. 
Legacy L1 report is carried by UCI, and the UCI can be transferred either in PUCCH or PUSCH. From RAN2 perspective, one benefit of event triggered report is that the UE can save some UL transmission resources because the UE reports only when a particular event is triggered. In this case, if we still use the UCI in PUCCH, the PUCCH resource may be pre-allocated to the UE even the event is not triggered. In this case, the UL resources are wasted. Instead, if MAC CE is used, the UE can send the MAC CE when there is available UL grant. If no available grant, the UE can request UL grant dynamically by SR. From UL resource efficiency perspective, using MAC CE is better than UCI in PUCCH.
Observation 3:	From UL resource efficiency perspective, using MAC CE is better than UCI in PUCCH.
The content of L1 report is usually RSRP, SINR values and the corresponding RS index, it is feasible to design a MAC CE to include all these information. In addition, MAC CE length is variable, so it is flexible to use MAC CE when sometimes there are less results and sometimes there are more results.
Proposal 3:	RAN2 confirms the feasibility to use MAC CE as the L1 report container. Final decision is up to RAN1.
3	Conclusion
This contribution makes the following proposals:
L1 event definition
Proposal 1:	L1 event is based on beam level measurement, e.g., when the quality of one or more RS in the RS set meets a threshold, the event is triggered.
[bookmark: _GoBack]Proposal 2:	Start with A3-like and A5-like events for L1 event design:
-	A3-like event is triggered when the quality of one or more RS in the candidate cell RS set is offset better than one or more RS in the serving cell RS set.
-	A5-like event is trigged when the quality of one of more RS in the serving cell RS set is worse than threshold1 and one or more RS in the candidate cell RS set is better than threshold2.
Report container
Proposal 3:	RAN2 confirms the feasibility to use MAC CE as the L1 report container. Final decision is up to RAN1.
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