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1 Introduction
A new WID of mobility enhancements was agreed and it was revised in RAN meeting [1], measurements related enhancement is one of the objectives:
· 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, event-triggered L1 measurement reporting in RAN2 is discussed.
2 Discussion
In R18 LTM procedure, L1 measurement results can be used to trigger the LTM handover. The UE will report the L1 measurement report only when receive the indication from the network or based on the configured periodic reporting. This will cause some delay or signalling overhead, as the network has no idea when the target L1 measurement results satisfy the handover conditions.
In traditional handover procedure, the network will configure some L3 events and their threshold. UE will evaluate the neighbour cells measurement results and report the related event to the network if the event condition(s) is satisfied. And network will trigger the handover based on the triggered event reporting. The latency or signalling overhead will be reduced based on this mechanism for L1 measurement reporting.
Proposal 1: Specify the event triggered L1 measurement reporting similar to the mechanism of L3 event triggered measurement reporting.

In current L3 measurement reporting mechanism, several events are defined, e.g. event A3/A4/A5. The similar events can be introduced for event-triggered L1 measurement reporting. In L3 events, the entering condition(s), leaving condition(s), offset values and related thresholds are defined. The measurement result of the cells (L3 measurement results) are used to evaluate the conditions. Then the similar conditions should be defined for L1 events and L1 measurement results including serving cells’ and/or neighbour cells' L1 measurement results are used.

Proposal 2: Introduce the L1 events and the serving cells' L1 measurement results and/or neighbour cells' L1 measurement results can be used to evaluate the L1 events.

In current L3 cell level mechanism, the measurement result of a cell for evaluating the L3 event is derive from several beams’ measurement results of the cell [2]:
The UE shall:

1>
for each cell measurement quantity to be derived based on SS/PBCH block:

2>
if nrofSS-BlocksToAverage is not configured in the associated measObject in RRC_CONNECTED or in the associated entry in measIdleCarrierListNR within VarMeasIdleConfig in RRC_IDLE/RRC_INACTIVE; or

2>
if absThreshSS-BlocksConsolidation is not configured in the associated measObject in RRC_CONNECTED or in the associated entry in measIdleCarrierListNR within VarMeasIdleConfig in RRC_IDLE/RRC_INACTIVE; or

2>
if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:

3>
derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];

2>
else:

3>
derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total number of averaged beams shall not exceed nrofSS-BlocksToAverage, and where each beam measurement quantity is described in TS 38.215 [9];

For L1 beam level mobility, the L1 measurement result used for evaluating L1 event should be defined. Several options can be choose: the best beam of a cell, or the average of some beams of a cell, or a number of the beams of a cell and so on. This should be discussed and specified.
Proposal 3: To discuss the L1 measurement result of a cell used for L1 events, e.g. the best beam, or the average of some beams, or a number of the beams and so on.
By comparison to L3-based measurement, L1-based measurement brings less latency, but it causes less reliable of the measurement result. And it will result in reducing the robustness of handover decision. In L3-based measurement reporting, several mechanisms are introduced to guarantee the reliability, like time-to-trigger and L3 filtering: the event will be triggered for a cell for all measurements after layer 3 filtering taken during timeToTrigger defined for this event.

For L1 measurement, the mechanism similar to time-to-trigger mechanism can be considered. For example, if N consecutive times of the L1 measurement result of a cell satisfy the condition(s) of a L1 event, the UE will report the L1 event. Otherwise, it will not report the related L1 event. Other methods for the time-to-trigger mechanism can be discussed and specified.
Proposal 4: The time-to-trigger mechanism can be introduced for the L1 event reporting.
Considering the L3 filtering for L1-based measurement, it will reduce the benefit of less latency for L1 mobility procedure. But some similar mechanism can be considered for L1 filtering to achieve the balance between latency and reliability.
Proposal 5: The filtering-like operation like L3 filtering can be considered for the L1 event reporting.
3 Conclusion

In this contribution, we discussed the solutions for event-triggered L1 measurement reporting, and we have the following proposals:
Proposal 1: Specify the event triggered L1 measurement reporting similar to the mechanism of L3 event triggered measurement reporting.
Proposal 2: Introduce the L1 events and the serving cells' L1 measurement results and/or neighbour cells' L1 measurement results can be used to evaluate the L1 events.
Proposal 3: To discuss the L1 measurement result of a cell used for L1 events, e.g. the best beam, or the average of some beams, or a number of the beams and so on.
Proposal 4: The time-to-trigger mechanism can be introduced for the L1 event reporting.

Proposal 5: The filtering-like operation like L3 filtering can be considered for the L1 event reporting.
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