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Introduction
In previous meeting following agreement are made for UE L1 measurement behaviour.
· Baseline: UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· UE shall support L1 measurements for at least [2 or 3] neighbouring cells
· Introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· Note 1: No impact on RAN1/2 design is expected
· Note 2: the principles of the solution need to be agreed in RAN4 #108 meetings and the mechanism can be removed if no consensus reached on solution
Further in RAN4#108, RAN4 agreed on the following way forward.
< Agreement >: Introduce optional UE support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report. 
Note: the solution will be removed from the WI scope if all details and CRs are not finalized in RAN4#109. The solution will be removed from the WI scope if there is impact on RAN1/2.
Option 1: 
UE Capability
· UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report.
· If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format measurements.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability.
Measurement reporting
· UE reports based on L1 measurement configuration.
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report. 
· L3 and L1 measurements are not included in the same report, at least in rel-18
Requirements 
· L3 measurement requirements are followed, where applicable
· RAN4 to discuss accuracy requirement during performance part.  
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighbouring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
· TCI state activation is based on the reported L3 measurements in L1 measurement report.
· In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
· For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
· Similar to baseline framework, L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
· RTD between cells smaller than and larger than CP scenarios are supported.
· Rx SNR (i.e., the side condition) is below -3dB but above -6dB.
· FFS for cell switch delay components.
· For FR1 and FR2, whether UE need additional SSB for acquiring timing (if the TCI state is activated) is FFS.
· Known and unknown cell are supported.
Discussion
For the optional UE that support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report, we have discussed in many meetings and it should be confirmed in RAN4#109 meeting. Therefore, we will express our views on remain issues. 
We support to introduce the scheme that derive L1-RSRP from L3-RSRP in L1-RSRP report without performing any L1-RSRP measurement because some UEs which can support limited number of cells to be measured. As we discussed before, UE shall support L1 measurements for at least [2 or 3] neighbouring cells. That means as a baseline UE capability, UE may at most perform LTM L1 measurement on 2 or 3 neighbour cells and it maybe not enough. 
	Issue 4-1-1: UE Capability
· Proposals
· Option 1 (Nokia): 
· UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report
· If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability
· Option 2 (vivo): UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.
· Option 3 (Apple): 
· From RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
· The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, fine beam training, TA preparation and etc, before leaving the source serving cell. However, using L3 measurement results for L1 reporting does not provide any benefit on these aspects.
· using L3 measurement in L1 report does not provide any additional information on top of existing L3 measurement report. If the concern is only for CU/DU signal exchange, it can be done in RAN2/3 without changing UE measurement behavior.
· Option 4 (QC):
· RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.
· Recommended WF
· Need more discussion.



In last meeting, some companies proposed solutions to solve this issue. As mentioned in discussion paper, it is difficult to decide which cell that UE should select from all detected cells to perform L1 measurement without NW indication. Therefore, in order to guarantee measurement performance based on L1 measurements, UE supporting this feature will automatically switch to the fall-back mode of reporting L3 measurements in L1 report.
Proposal 1: UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.
	Issue 4-1-2: Measurement reporting
· Proposals
· Option 1 (Nokia, QC): 
· UE reports based on L1 measurement configuration
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report.
· L3 and L1 measurements are not included in the same report, at least in rel-18
· Option 2 (Ericsson):
· RAN4 to agree that the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results.
· One bit field can be introduced in the measurement report to distinguish whether L1-RSRP is measured or L1-RSRP derived. Detailed signalling can be left to RAN1/RAN2.
· NW to indicate whether UE should report a L1 based report alone or report containing L1 and L3 results.



As for measuremrnt report, we prefer L3 and L1 measurements are not included in the same report. For option2, if the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results, it needs one bit to indicate and detailed signalling will be left to RAN1/RAN2. However, we should note that the solution will be removed from the WI scope if there is impact on RAN1/2. Based on this, we prefer to support option1.
[bookmark: _Toc146740774]Proposal 2: Measurement reporting 
i. [bookmark: _Toc146740775]UE reports based on L1 measurement configuration 
ii. [bookmark: _Toc146740776]Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report. 
iii. [bookmark: _Toc146740777]L3 and L1 measurements are not included in the same report, at least in rel-18.
	1. Overall Description: 
RAN2 thanks RAN1 for the higher-layer parameter list received in R2-2309434 and, according to the received list has made the following agreements:
1. For the model of CSI report configuration, RAN2 to implement Option2 (i.e., introduce ltm-CSI-ReportConfig and not reuse CSI-ReportConfig) as in current RRC running CR.
2. For the model of RS configuration, RAN2 to follow what is indicated by RAN1 in the parameter list.
3. The LTM CSI resource configuration is generated by the CU.
4. The list of LTM CSI resource configuration is common for all the LTM candidate cells (as in current RRC running CR).
5. RAN2 assumes that network can include the field spCellInclusion only if the SpCell is an LTM candidate cell.

RAN2, further discussed what information are needed at the UE in order to perform L1 measurements and has the following question to RAN1 and RAN4:
Question: Does the UE need to know the SMTC of LTM candidate cells in order to perform L1 measurements (so that it needs to be included in the RS configuration)?  

2. Actions:
To RAN1 and RAN4 groups.
ACTION: 	RAN2 kindly asks RAN1 and RAN4 to take the above information into account and provide feedback on whether the SMTC should be included in the RS configuration.



In this meeting, we should discuss the question proposed by RAN2 whether the SMTC should be included in the RS configuration [2]. In the previous conclusion of RAN1, it was mentioned that the time-domain information of SSB is obtained through SMTC. Ultimately, RAN1 determines the position of SSB based on SSB period and SSBinburst. Based on this, it may not be necessary to include SMTC in the RS configuration for RAN1. Therefore, we should discuss whether the SMTC should be included in the RS configuration from RAN4’s perspective. In our understanding, if only consider how to get SSB index, there is no need to to know the SMTC of LTM candidate cells in order to perform L1 measurements at least for baseline UE. We are open for this issue.
Proposal 3: RAN4 should discuss whether the SMTC should be included in the RS configuration from RAN4’s perspective. 
Conclusions
In this contribution, we put forward the following proposals on using L3 measurement in L1 report.
Proposal 1: UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.
Proposal 2: Measurement reporting 
iv. UE reports based on L1 measurement configuration 
v. Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report. 
vi. L3 and L1 measurements are not included in the same report, at least in rel-18.
Proposal 3: RAN4 should discuss whether the SMTC should be included in the RS configuration from RAN4’s perspective. 
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