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1. Introduction
L1-RSRP measurement requirements of L1/L2 based inter-cell mobility have been discussed widely for several meetings. The latest agreement can be found in the approved WF [1]. There are still some remaining issues that need to be addressed. In this contribution, we provide further discussion on the open issues.
2. Discussion
2.1 Sub-topic 2-1 Applicability rule for L1-RSRP measurement
Issue 2-1-1: Whether L1 measurement layer is configured on the same frequency as one of current L3 MO
< Way Forward >: FFS the following proposals
· [bookmark: _Hlk143108367]For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO
· FFS: whether to be addressed in the spec.
It in common understanding that UE is not required to directly perform L1 measurement on unknown target cell, which means when UE is configured to perform L1 measurement on target neighbour cell, there shall be a L3 MO on the same frequency layer, which aligns with the proposal in the way forward.
[bookmark: _Ref146553524]Proposal 1: For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO.

Issue 2-1-2: Whether to consider L1 measurements on unknown cell
<Way Forward>
· UE is not required to perform L1 measurements on unknown cell.
This issue is highly related to definition of ‘unknown’, which is being discussed under next issue 2-1-3. Although issue 2-1-3 hasn’t been concluded, it can be observed that in all candidate options for known cell condition there is one condition “The SSB from the target cell remains detectable”. Thus, using ‘unknown’ in this agreement can avoid performing L1 measurement directly on target cell on which UE doesn’t have valid T/F information. Therefore, we think ‘unknown’ is more suitable to be captured in the agreement. We would like to confirm the way forward.
[bookmark: _Ref146553526]Proposal 2: UE is not required to perform L1 measurements on unknown cell.

Issue 2-1-3: known cell condition for L1-RSRP measurement.
<Way Forward> FFS the following options
· Option 1 (MTK, CATT, xiaomi, CMCC, ZTE, OPPO, vivo, CTC):
·  In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 2 (Apple):
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 3 (Nokia):
· For rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
· Known condition is not currently visible to the network.
· Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
We continue supporting option 1.
[bookmark: _Ref146553528]Proposal 3: known cell condition for L1-RSRP measurement:
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown

Issue 2-1-4: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
<Way Forward>
· Common understanding: If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled, UE can derive SSB index according to serving cell timing.
· FFS: deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is not enabled.
SBI is needed for UE to perform L1 measurement on target cell. It can be based on network indication (deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17). Alternatively, UE can read the time index itself if target cell is not synchronous to the serving cell.
[bookmark: _Ref146528742]Proposal 4: additional time TSBI is needed in L1 measurement reporting for neighbor cell. TSBI is the time index detection time, which can be zero if:
· deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or
· UE has already sent a valid RRM measurement report with associated SSB index.

2.2 Sub-topic 2-2 Whether to use L3 measurement results in L1 measurement report
Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
< 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.

This issue has been discussed for several meetings. We are not convinced that using L3 measurement results for intra-frequency or inter-frequency L1 measurement report is beneficial. As we highlighted before, using L3 measurement results in L1 measurement reporting (reusing existing L3 measurement requirement framework) may result in longer L1 measurement reporting. According to existing L3 measurement requirements, it is up to UE on detailed measurement scheme. For instance, a UE is configured with 5 intra-frequency MOs on CC1, CC2, …, CC5. Assuming SMTC on all CCs are well aligned, it is up to UE which CC to measure during each SMTC occasion. The total measurement period is 5 * 5 = 25 SMTC (5 sample per CC). If UE is configured with L1 measurement one neighbour cell on CC5, it is possible that UE first measure CC1~CC4. After 4*5=20 SMTC UE starts measuring CC5. In this example, UE won’t have L1 measurement result on CC5 until the 25th SMTC.
The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, beam training, TA preparation and etc, before leaving the source serving cell. Using L3 measurement results for L1 reporting does not provide any benefit on these aspects. 
On the other hand, 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.
[bookmark: _Ref146553586]Observation 1: 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. 
[bookmark: _Ref146553588]Observation 2: 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.
[bookmark: _Ref146553533]Proposal 5: from RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.

2.3 Sub-topic 2-3 Measurement capability
Issue 2-3-1: Intra-frequency layers to measure
<Way Forward> 
· For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer within a band in FR2
· FFS: whether to prioritize the discussion on a single layer (for neighbor cell) for intra-frequency L1 measurement.
We would like to confirm the way forward. Note that in existing L3 measurement requirements, UE is only expected to perform measurement on one intra-frequency layer. Additionally, UE is not expected to perform L1 measurement on unknown target cell. In other word, L1 measurement is expected to be performed on the same intra-frequency layer.
[bookmark: _Ref146553535]Proposal 6: For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer within a band in FR2, considering 1) in existing L3 measurement requirements, UE is only expected to perform measurement on one intra-frequency layer. 2) L1 measurement is expected to be performed on cell on which UE has already performed L3 measurement.
Regarding how to select the single layer, it is straightforward to reuse existing rules defined in L3 intra-frequency measurement requirements:
this single intra-frequency layer shall be:
- PCC when UE is configured with SA NR operation mode with PCC in the band; or
- PSCC when UE is configured with EN-DC with PSCC in the band; or
- PSCC when UE is configured with NR-DC with PSCC in the band; or
- One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
[bookmark: _Ref146553537]Proposal 7: selection of the single layer for intra-frequency measurement on a FR2 band shall follow existing L3 measurement, i.e, this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.

Issue 2-3-2: How to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability
<Way Forward> 
· If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure. If any selection rules are further agreed in RAN1/2, the issue can be revisited.
We continue supporting the way forward. It has already been decided in other working groups. RAN4 does not need to repeat the discussion.
[bookmark: _Ref146553541]Proposal 8: If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure.

2.4 Sub-topic 2-4 Intra-frequency L1-RSRP Measurement delay
2.4.1 Scenario
Issue 2-4-1-2: whether to support the case that SSB periodicity of FR1 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
<Way Forward> FFS the following options:
· Option 1 (Apple, MTK, Huawei, vivo, Ericsson): Yes.
· Option 1a (Ericsson): RAN4 to agree that sharing factor P between L3 for mobility and LTM for L1-RSRP is 1.
· Option 1b (QC): For LTM L1 measurement SSB occasions always colliding with SMTC, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
· Option 2 (OPPO): No.
As long as the sharing between L1 and L3 measurement is decided, it is feasible for the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity. 
[bookmark: _Ref146553543]Proposal 9: As long as the sharing between L1 and L3 measurement is decided, it seems unnecessary to exclude the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity.

Issue 2-4-1-3: whether to consider L1-RSRP measurement on deactivated SCell
<Way Forward> FFS the following option:
· Option 1 (vivo): If the SSB for L1 measurement in LTM is an intra-frequency L1 measurement on de-activated SCC, RAN4 confirms to specify RRM requirements for this case, with similar UE behaviour assumption as L3 measurement on de-activated SCC.
Technically, doing L1 measurement on deactivated SCell is feasible, given that doing L1 measurement on neighbor cell is going to be supported in this work item. However, RAN4 does not include something into scope just because it is feasible. People need to justify the benefit first. Back to this issue, performing L1 measurement on serving cell can help to train Rx beams at UE and evaluate Tx beams from NW, while doing L1 measurement on neighbor cell is for candidate LTM. It is unclear to us how this L1 measurement on deactivated SCell can benefit the feature. In FR1 network can rely on existing L3 measurement on deactivated SCC. In FR2, not considering multi-Rx, this is only for collocated CA. Network rely on existing L1 and L3 measurement on other serving cell.
[bookmark: _Ref146553546]Proposal 10: more justification is expected to consider L1-RSRP measurement on deactivated SCell.

2.4.2 UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
Issue 2-4-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP.
< Way Forward >: FFS the following options
· Option 1 (xiaomi, Huawei, Ericsson): Only define measurement periods with condition that RTD is no larger than CP. When actual RTD is larger than CP, no requirements or allow accuracy degradation.
· Option 1a (xiaomi, Huawei)
· when the actual RTD of serving cell and neighbour cell is no larger than CP the legacy measurement, restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell.
· when actual RTD>CP, there are no requirements.
· Option 1b (Ericsson):
· UE measures L1-RSRP using single timing
· Accuracy may be degraded if the cell RTD is larger than CP
· Option 2 (MTK, Nokia, QC): RAN4 to define requirements for both RTD > CP and RTD <= CP
· Option 2a (MTK, QC): Define requirements covering all possible RTD values. 
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP
We don’t think UE need to precisely check if RTD is larger or smaller than CP. With this assumption, UE could either (approach #1) perform measurement on all candidate cells based on a fixed timing (e.g. timing of the serving cell), or (approach #2) only measure one cell at a time but change timing separately for different cell.
Each approach has pros and cons. Approach #1 has short measurement delay but with potential degradation in accuracy. Approach #2 has long measurement delay but accuracy can be guaranteed. We slightly prefer approach #2, i.e. option 2a. Reason is measurement delay can be somehow accommodated, e.g. by configuring limited number of cells for measurement. Thus network can reliably enable this feature even if RTD<CP cannot always be guaranteed by deployment.
[bookmark: _Ref146553552]Proposal 11: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP:
· RAN4 to define requirements for both RTD > CP and RTD <= CP
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP

Issue 2-4-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP or not supporting measuring multiple cells on the same OFDM symbol when RTD>CP
< Way Forward>: 
· Pending on issue 2-4-2-2.
To algin with P11, we propose to define scheduling restriction based on SSB + 1 symbol before/after the SSB to measure.
[bookmark: _Ref146553556]Proposal 12: for UE incapable of RTD>CP, define scheduling restriction based on SSB + 1 symbol before/after the SSB to measure.

2.4.3 UE capable of RTD>CP
Issue 2-4-3-1: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1 if UE only performs L1-RSRP measurement on a single intra-frequency layer
<Way Forward>:
· For UE capable of RTD>CP, if UE only performs L1-RSRP measure on multiple cells of a single intra-frequency layer, the legacy measurement period specified in R17 for FR1 non-serving cell are also applicable.
We would like to confirm the way forward.
[bookmark: _Ref146553561]Proposal 13: For UE capable of RTD>CP, if UE only performs L1-RSRP measure on multiple cells of a single intra-frequency layer, the legacy measurement period specified in R17 for FR1 non-serving cell are also applicable.

Issue 2-4-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer
< Way Forward >: FFS the following options
· Option 1 (Apple, MTK): 
· When there is only one intra-frequency neighbour cell to measure: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement.
· Focus on the case that UE is required to measure on a single FR2 intra-frequency layer (for neighbor cell). Otherwise, the measurement delay would be scaled up with the number of FR2 inter-band intra-frequency layers.
· Option 2 (Huawei)
· if only single intra-frequency layer is considered for L1-RSRP measurement, the requirements are simplified to scale with cell number of L1-RSRP measurement on one intra-frequency layer.
· Option 3 (QC): Serving cell takes half of the measurement occasions. Neighbor cells share another half
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· Option 4 (vivo): 
· RAN4 do not introduce any requirements on existing L1 measurements for the case RTD > CP. RAN4 only define RRM requirements for a new type of L1 measurements, if agreed by other WGs, for the case RTD>CP.
· Option 5 (Ericsson):
· For basic UE capability, different cells are measured in TDM fashion. L3 and L1 of neighbour cell share the SSB occasion. 
· If optional capability is supported, different cells are measured in TDM fashion. L3 and L1 of neighbour cell use the same SSB occasion
When there is only one intra-frequency neighbour cell to measure, it is very similar to R17 L1 measurement on non-serving cell: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement.
When there are multiple cells, since UE needs to use different beam for different cell, measurement delay needs to be scaled up by number of cells on the same frequency layer.
[bookmark: _Ref146553563]Proposal 14: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer:
· When there is only one intra-frequency neighbour cell to measure: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement.
· When there are multiple intra-frequency neighbour cells to measure: measurement delay needs to be scaled up by number of cells on the same frequency layer.


Issue 2-4-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in if UE performs L1-RSRP measurement on multiple intra-frequency layer
[bookmark: _Hlk143703298]< Way Forward >: FFS the following options
· Option 1 (Apple, MTK, Huawei, QC): For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.
· Option 2 (vivo): 
· For the L1 measurement on multiple SSB frequency layers within active BWPs, UE is assumed to be able to perform L1 measurement on different frequency layers simultaneously, i.e. RRM requirements for L1 measurement will not be scaled by the number of frequency layers.
· For intra-frequency LTM L1 measurement, if configured, the corresponding L3 measurement is performed by sharing the PCC searcher, and the CSSF calculation for L3 measurement is updated based on whether intra-frequency L1 measurement is configured on this L3 frequency layer.
When there are multiple layers to measure, the measurement delay needs to be scaled up by the number of frequency layers. 
[bookmark: _Ref146553567]Proposal 15: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in if UE performs L1-RSRP measurement on multiple intra-frequency layer:
· For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.


2.5 Sub-topic 2-5 Inter-frequency L1-RSRP Measurement delay
2.5.2 L1 inter-frequency with Type 1 MG
Issue 2-5-2-2: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
< Agreement>:
· In FR1, within one gap occasion,
· If L1-RSRP and L3 measurement of the same frequency layer overlap, they can be counted as same frequency layer when calculating CSSF. 
· FFS: Otherwise, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
We support the second bullet. In the below example, when L1 is not configured on F1, the CSSF for L3 on F1/F2 shall be 2 according to current CSSF design. When L1 on F1 is configured, UE can only measure F2 once every 3 MG. In other word, CSSF is increased from 2 to 3.
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Figure 1. no overlapping between L1 and L3 on same frequency layer
[bookmark: _Ref146553570]Proposal 16: In FR1, if L1-RSRP and L3 measurement of the same frequency layer does NOT overlap, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers. 

Issue 2-5-2-3: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 
< Way Forward >: FFS the following proposals
· Proposal 1 (CMCC, MTK): For inter-frequency L1-RSRP measurement with MG, the number of samples is [2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and [4] otherwise. 
· Proposal 2 (vivo): Trigger RAN1 to further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell
This issue depends on issue 2-1-1. If our proposal 1 is agreeable, then RAN4 can reuse existing number of samples in intra-frequency L1-RSRP measurement requirements. Because additional sample for AGC has already been captured in L3 measurement requirements.
[bookmark: _Ref146553573]Proposal 17: assuming RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO, existing number of samples in intra-frequency L1-RSRP measurement requirements can be reused in inter-frequency L1-RSRP measurement period with Type 1 MG.

Issue 2-5-2-5: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
< Way Forward >: FFS the following options
· Option 1 (xiaomi): In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap
· Option 1a (MTK): Treat L1 inter-frequency measurement with Type-1 MG on [each cell of] each frequency layer as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 measurement on [each cell of] each frequency layer is equivalent to overlapping with one more L3 frequency layer.
· Option 1b (Huawei, Ericsson): In FR2, for inter-frequency L1-RSRP with type 1 gap, legacy CSSFwithingap is supposed to be updated: each cell which is configured for L1-RSRP measurement is regarded as one independent candidate to be measured in a gap.
· Option 2 (Apple): In FR2, introduce gap sharing between L1 and L3 gap based measurement.
· Option 3 (Nokia): RAN4 is to discuss how to ensure L1 and L3 being measured efficiently in FR2
We support option 1 as baseline and consider option 2 as optimization.
[bookmark: _Ref146553575]Proposal 18: as baseline, in FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap. 

2.5.3 L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-5-3-1: How to define the requirements for inter-frequency L1-RSRP measurement without gap
< Way Forward >: FFS the following options
· Option 1 (MTK): 
· Treat L1 inter-frequency measurement without gap in the same way as L1 measurement on intra-frequency neighbor cell of SCell.
· RAN4 can focus on how to define the requirements for intra-frequency L1 measurement and apply the conclusions to inter-frequency L1 measurement without gap.
· Option 2 (Huawei):
· Measurement requirements of inter-frequency L1-RSRP measurement without gap can follow L1-RSRP measurement on multiple intra-frequency layers
Issue 2-5-3-2: Number of SSB periods needed in inter-frequency L1-RSRP measurement period without gap 
< Way Forward >: FFS the following proposal
· Proposal 1 (CMCC): inter-frequency L1-RSRP measurement without MG (target SSB within DL active BWP), the number of samples is 1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and 3 otherwise. 
Option 1 and 2 under issue 2-5-3-1 are similar in our understanding. We support both options. 
[bookmark: _Ref146553581]Proposal 19: for inter-frequency L1-RSRP measurement without gap, both CSSF and number of samples can follow L1-RSRP measurement on multiple intra-frequency layers.


3. Conclusion
In this contribution, we provide further discussion on L1-RSRP measurement requirements of L1/L2 based inter-cell mobility. After discussion, the following conclusions are provided:
Proposal 1: For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO.
Proposal 2: UE is not required to perform L1 measurements on unknown cell.
Proposal 3: known cell condition for L1-RSRP measurement:
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Proposal 4: additional time TSBI is needed in L1 measurement reporting for neighbor cell. TSBI is the time index detection time, which can be zero if:
· deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or
· UE has already sent a valid RRM measurement report with associated SSB index.
Observation 1: 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.
Observation 2: 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.
Proposal 5: from RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
Proposal 6: For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer within a band in FR2, considering 1) in existing L3 measurement requirements, UE is only expected to perform measurement on one intra-frequency layer. 2) L1 measurement is expected to be performed on cell on which UE has already performed L3 measurement.
Proposal 7: selection of the single layer for intra-frequency measurement on a FR2 band shall follow existing L3 measurement, i.e, this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
Proposal 8: If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure.
Proposal 9: As long as the sharing between L1 and L3 measurement is decided, it seems unnecessary to exclude the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity.
Proposal 10: more justification is expected to consider L1-RSRP measurement on deactivated SCell.
Proposal 11: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP:
· RAN4 to define requirements for both RTD > CP and RTD <= CP
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP
Proposal 12: for UE incapable of RTD>CP, define scheduling restriction based on SSB + 1 symbol before/after the SSB to measure.
Proposal 13: For UE capable of RTD>CP, if UE only performs L1-RSRP measure on multiple cells of a single intra-frequency layer, the legacy measurement period specified in R17 for FR1 non-serving cell are also applicable.
Proposal 14: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer:
· When there is only one intra-frequency neighbour cell to measure: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement.
· When there are multiple intra-frequency neighbour cells to measure: measurement delay needs to be scaled up by number of cells on the same frequency layer.
Proposal 15: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in if UE performs L1-RSRP measurement on multiple intra-frequency layer:
· For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.
Proposal 16: In FR1, if L1-RSRP and L3 measurement of the same frequency layer does NOT overlap, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
Proposal 17: assuming RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO, existing number of samples in intra-frequency L1-RSRP measurement requirements can be reused in inter-frequency L1-RSRP measurement period with Type 1 MG.
Proposal 18: as baseline, in FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap.
Proposal 19: for inter-frequency L1-RSRP measurement without gap, both CSSF and number of samples can follow L1-RSRP measurement on multiple intra-frequency layers.
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