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1.	Introduction
We present our views on the following aspects:
· Measurement framework from L3 to L1 for LTM
· Reference Signal during LTM Measurements and after LTM Handover
2. 	Discussion
Measurement Framework from L3 to L1 for LTM
In the previous RAN4 meeting, there was quite an intensive discussion about the overall LTM measurement framework, which aims to address the significant increase in UE implementation/computational complexity due to L1 measurements for a large number of non-serving cells. We believe no one expect the maximum number of cells and resources that UE can practically support for LTM L1 measurements can be more than 1 or 2, which is too limited to be used for UE mobility purpose. In that sense, we agree to further investigate the overall measurement framework for LTM support from L3 to L1 measurements from both UE and NW perspective.

· Issue 3-1-3: Whether to use intermediate L3 measurement results in L1 measurement reporting
<Agreement>: 
· In FR2:
· Fine beam can be assumed for L1 measurement on intra-frequency neighbor cell. FFS on inter-frequency neighbor cell.
· FFS whether to consider rough beam also for L1 measurement on neighbor cell (including intra and inter-frequency).
<Wayforward>: FFS on the following for FR1:
· Which measurement framework(s) to use for L1 measurement reporting

It should be a common understanding that relying on the legacy L3 measurements for NW to down select target LTM L1 measurement cells/resources is not proper because the signaling delay between CU and DU would be too large to dynamically select an appropriate 1 or 2 cells for further aggressive L1 measurement. In order to alleviate the latency due to the signaling turnaround time, one can think of L3 measurement report in a format of L1 so that the report can be immediately usable by DU. However, this may create lots of unexpected work to RAN1 and RAN2, and it may also potentially increase the UE complexity in a different form at Physical and MAC layers. Alternatively, NW can configure the following parameters and leave the determination of whether/when/which cell and resource to down select for LTM L1 measurements to UE.
· Filter coefficients to be applied to the down selected cells/SSBs for new L3 measurement
· The filter coefficient can be different from the existing layer 3 filtering coefficients in QuantityConfig
· The new filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig, i.e. the most recent measurement results need to be reflected to the filtered value of the LTM L3 measurement no later than the existing L3 measurement for the same measurement resource.
· Event conditions to further down select L1 measurement cells/resources among the cells for LTM L3 measurements
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.

Fig 1 depicts an example of the new measurement framework with step-wise down-selection of LTM candidate cells based on the above configurations. In the example, UE was originally configured with 8 neighbour cells for the existing L3 measurements, and RRC configures 4 neighbour cells (N-cell 1 ~ N-cell 4) among the 8 cells for LTM L3 measurements. Later, based on the configured event conditions, UE autonomously down selects two cells (N-cell 1 and N-cell 2) for LTM L1 measurements and reports. With this, the latency due to signalling turnaround time is eliminated, and the radio condition changes (e.g. RSRP) from the configured 4 N-cells can be dynamically reflected into the determination of the selection of LTM L1 measurement/report cells/resources within UE capability (in this example, UE capability on the number of cells for LTM L1 measurement is assumed as 2).
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Figure 1. An example of the new measurement framework with step-wise down-selection of LTM candidate cells

Although UE can be configured with more cells for LTM L3 measurements than UE capability on LTM L1 measurements, if we look at UE L3 measurement flow, the additional complexity to support LTM L3 measurements would be limited to the slight increase in UE memory due to a new set of filter coefficients. In terms of measurement period/occasions, it will be the same as the existing L3 measurement, as shown in Fig 2. On the other hand, there may be a concern about the increased memory size. In order to address the concern, we can define additional UE capability on the number of cells/resources for LTM L3 measurement, i.e. when NW overbook the number of cells and resources for LTM measurements beyond UE capability on LTM L1 measurements, the overbooking shall adhere to the new UE capability of LTM L3 measurement.
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Figure 2. An example of L3 measurements for LTM candidate cells

Proposal 1: RAN4 to adopt a framework of step-wise LTM L1 measurement and report, and the framework is communicated to RAN1 and RAN2 via LS. The framework consists of the following aspects:
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.

Reference Signal during LTM Measurements and after LTM Handover
L1-RSRP measurement for LTM cell requires more aggressive measurements than L3 measurement in the sense that it requires a finer timing and frequency tracking than L3 measurement, which is quite complexity and power demanding for non-serving cell measurement. If the reference signal to be used during and after LTM handover is not the same as the reference signal configured and monitored for LTM, it would not make sense.

Proposal 2: LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” or “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
3.	Conclusion
In this paper, we proposed the following.
Measurement Framework from L3 to L1 for LTM
Proposal 1: RAN4 to adopt a framework of step-wise LTM L1 measurement and report, and the framework is communicated to RAN1 and RAN2 via LS. The framework consists of the following aspects:
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
Reference Signal during LTM Measurements and after LTM Handover
Proposal 2: LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” or “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
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