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Introduction
In RAN4 #107 and RAN4 #108, R18 L1L2-triggered mobility was discussed in RRM session and the WFs are agreed in [1], [2]. One important conclusion is cited as follows.
Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
<Agreement>
· 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] neighboring 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.

Moreover, LSs from RAN1 has provided the latest UE feature and RRC parameters information in [3] and [4]. 
Based on all above information, we provide our view on the following aspects:
· Baseline UE which is not expected to use L3 measurement results for L1 measurement reporting
· Optional UE which supports using L3 measurement results for L1 measurement reporting.
Discussion on baseline L1 measurement
<On applicability rules for L1 measurements >
In RAN4 #107, the following conclusion has been achieved by RAN4.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 2-1-1: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Agreement>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· For the behaviour of the NW, L3 measurement report is not the prerequisite of L1 measurement configuration.
· From the view of UE, UE should have performed L3 measurement on the neighbour cell before UE performs L1 measurement on that cell.

[bookmark: _Hlk127802603]Issue 2-1-4: Requirement applicability rule for L1-RSRP measurement 
< Way Forward>: 
           Common understanding: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.
· This issue can be closed.


Therefore, at least in R18, in our understanding, UE needs to perform L3 measurement on a given cell before L1 measurement is performed on that cell. The SSB detection, SSB based rough beam measurement and SSB index acquisition should be performed before L1 measurement is actually performed, and current L3 measurement requirements can be re-used in these parts.
Note that deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 can be configured for the SSB frequency layer to be measured. For intra-frequency L1 measurement, if deriveSSB-IndexFromCell has been configured on the corresponding L3 MO, the SSB index reading can be skipped. For inter-frequency L1 measurement, if deriveSSB-IndexFromCellInter-r17 is provided to the corresponding MO, the SSB index reading can be skipped. Otherwise, no matter whether SSB index reporting is configured in the corresponding L3 MO or not, SSB index reading is needed for the L1 measurements.
	TS 38.331 v17.5.0

	deriveSSB-IndexFromCell
If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

	[bookmark: _Hlk97458315]deriveSSB-IndexFromCellInter
If this field is present, UE assumes SFN and frame boundary alignment between the reference serving cell indicated by ServCellIndex and all neighbour cells in this MeasObjectNR as specified in TS 38.133 [14]. This field also indicates that the UE can utilize the timing of the reference serving cell indicated by ServCellIndex to derive the index of SS block transmitted by all inter-frequency neighbour cells on the frequency indicated by the MeasObjectNR. When this field is included, the network should set deriveSSB-IndexFromCell to true.







Therefore, it is worth noting that L3 MO provide necessary information for UE in the L1 measurement. At least in R18, we think RAN4 may only be able to proceed the RRM requirements definition on the scenarios where L3 MO and L1 MO are configured for the same frequency, since cell detection can not be covered by L1 measurement.
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  Regarding how to obtain SSB index:
· For LTM candidate/target cell on a serving CC, if deriveSSB-IndexFromCell is not configured in the corresponding ServingCellMO, UE needs additional time for SSB index reading. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
· For LTM candidate/target cell on an inter-frequency measurement layer, if deriveSSB-IndexFromCellInter is not configured in the corresponding MO, UE needs additional time for SSB index reading
For R17 inter-cell L1 measurement, known condition is defined. In R18 LTM L1 measurement, similar known condition can be considered. However, it is not always ensured that UE may provide L3 MR before L1 reporting is actually started. On the other hand, from testability perspective, L3 measurement delay is normally included in the test for L1 measurement. Therefore, we are fine to clarify in the spec that known condition is defined based on L3 measurement only.
Proposal 3  Regarding L1-RSRP measurement for neighbour cell, 
· The 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 of TS 38.133.
· Otherwise, it is unknown
· UE is not required to perform L1 measurements on unknown cell.
Note that if serving cell is configured as candidate cell for LTM cell switch, the cell is always considered to be known.

<On Scenarios of intra-frequency L1-RSRP Measurement>
Figure 1 below is one typical deployment scenario for inter-band CA, at least for FR1. In high speed scenario, such as highway or high-speed train (< 350km/h), normally it is observed that UE needs to perform measurements for both current PCC and a SCC on the other band. As the LTM feature aims to reduce HO delay and improve mobility performance, in our understanding, L1 measurement for the SCC in this case can help a lot in reducing inter-frequency cell switch delay, no matter the SCC is activated or not. Note that the target cell in this case does not necessarily to be a current serving cell, but can be a neighbour cell that on the same frequency as SCell.


Figure 1  Cell switch between PCC and SCC in typical inter-band CA scenario
Observation 1  In inter-band CA scenario, cell switch between PCC and SCC is possible, and the target cell in the cell switch command can be a neighbour cell on an intra-frequency layer of an SCell.
The activation and de-activation of the SCell is normally decided by the traffic data demand. Therefore, to ensure mobility performance, L1 measurement on de-activated SCC should be considered. In this case, L1 measurement can be performed with the similar behaviour as current L3 measurement, i.e. no measurement gap is needed by the UE, and UE may perform L1 measurement with the periodicity equal to MeasCycleSCell. However, similar to 8.2.2.2.3, UE may need interruptions while performing L1 measurement on that cell.
Proposal 4  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. 
- The measurement cycle is the same as MeasCycleSCell configured in L3 MO.
- The interruption specified for L3 measurement on de-activated SCC can be re-used.
Regarding whether to define requirements for the case when SSB periodicity of neighbour cell equals to SMTC in FR1 and FR2, for FR1 we see no issue for this, while for FR2 the requirements has already been defined considering sharing factors between L3 and L1 measurements.
Proposal 5  For both FR1 and FR2, define RRM requirements for the case when SSB periodicity of intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM, and R17 L1-measurement requirement on neighbour cell can be re-used as baseline.

<On intra-f L1 measurement requirements>
In last meeting and pre-meeting sync, the issue about RTD between serving cell and neighbour cell was extensively discussed. This issue is mainly for the L1 measurement requirements on a single frequency layer.
Based on RAN1 and RAN4 discussion in R18 LTM so far, there is no agreements on new UE behaviour regarding cell search for the L1 measurement. Therefore, L3 measurement is a necessary pre-requisite for the L1 measurement to be performed.
In legacy L3 measurement, UE should be able to deal with the case RTD between cells larger than CP. However, UE may or may not record the Rx timing of the target cell derived from L3 measurements, before L1 measurement is performed. In our understanding, UE should be able to adjust L1 measurement timing to accommodate measurement to both serving cell and neighbour cell. For example, as shown in Figure 2, generally 4 types of UE behaviour can be considered.
[image: ]
Figure 2  UE behaviour assumption of Rx Timing adjustment for L1 measurement on serving and neighbouring cell
We prefer UE behaviour 1a. Actually, it is not fixed UE timing for L1 measurement. UE can adjust the serving cell timing to perform L1 measurements on both serving and neighbour cells, so as to deal with the case when neighbour cell Rx timing is slightly ahead over the serving cell. In our understanding this type of UE behaviour is already supported in R15, as UE also needs to deal with serving SSB and other SSBs in the same cell. For this behaviour, UE is only able to deal with RTD < CP case, and performance degradation can be foreseen if actual RTD > CP. However, for UE supporting the optional feature mentioned in introduction part, the RTD > CP issue can be solved and there is no performance degradation. 
Observation 2  Assuming UE can adjust the serving cell timing to perform L1 measurements on both serving and neighbour cells, UE incapable of RTD>CP for L1 measurement may still deal with the case when neighbour cell Rx timing is slightly ahead over serving cell.
Observation 3  Without considering scaling factor NCell, UE may still be able to deal with L1 measurement without performance degradation if UE supports reporting L3 measurement results in L1 measurements.
However, we are open to discuss whether to allow another UE behaviour assumption in R18, i.e. UE behaviour #2 above. For UE who does not support reporting L3 measurement results in L1 measurements, it may only rely on L1 measurement to deal with RTD>CP case. For this case, if UE incapable of dealing with simultaneous reception of RTD>CP, UE may still be able to deal with more than one RTD groups, and perform TDMed L1 measurements on each group. In our understanding, in order not to have big impact on the performance, the number of RTD groups should be no more than 2.
Proposal 6  RAN4 may consider the following UE behaviour in specifying RRM requirements for UE incapable of simultaneous measurement on cells with RTD>CP in FR1:
· The intra-f L1 measurements on different RTD groups are TDMed. The cells to be measured in different RTD groups shall meet RTD < CP.
· The number of RTD groups is 2 in R18.
· A UE capability is introduced for this type of UE behaviour.
For UE behaviour #3, the multi-FFT engine is assumed. In our understanding it works in the manner of one-by-one frequency layers, hence similar to legacy L3 measurement, CSSF is needed. Note that in R15 serving cell L1 measurement requirements, there is no scaling by the number of frequency layer. Indeed, in R15, UE has different serving cell timing on different frequency layers, but UE is able to perform L1 measurement on different layers simultaneously.
Observation 4  Introducing multi-FFT engine for L1 measurement does not have significant gain in the measurement delay reduction for multi-frequency-layer scenario, if multi-FFT engine still needs to work in the manner of one-by-one frequency layer.
Of course, if we assume more than one multi-FFT engines for L1 measurement, the gain would be higher but cost would be even higher.
Proposal 7  Not to define RRM requirements for multi-FFT engine based LTM L1 measurement, i.e. UE behaviour #3, in R18. It can be left to UE implementation.
For UE behaviour #1a above, if a L3 measurement frequency layer is also configured with LTM L1 measurement, in our view, this layer should be considered as a candidate PCell. To ensure a short enough L3 measurement periodicity of this layer, so as to avoid the unknown case as discussed above, it is proposed to share the PCC searcher with this layer so as to improve the cell/SSB detection performance. In this case, since the L3 measurement on PCC is mainly for beam detection and rough measurement, the measurement delay performance can be slightly sacrificed.
Proposal 8  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.
Figure 3 is an illustration of above 2 proposals for the intra-frequency LTM L1 measurements. PCC SSB frequency #1 and SCC SSB frequency #3 share the same searcher which is used for PCC in legacy. SCC SSB frequency #2, #3 and #5 share the same searcher, which is used for PSCC or SCC in legacy. Note that R16 inter-frequency no-gap measurement is also considered as one SCC in legacy CSSF calculation, and the same rule above can be followed. Note that for FR2, sharing between L3 and L1 measurement due to the UE Rx beam assumption may also follow the existing rule, i.e. by defining sharing factors and measurement/scheduling restrictions.
Proposal 9  For intra-frequency LTM L1 measurement on an FR2 SSB layer, sharing between L3 and L1 measurement due to the UE Rx beam assumption follows the existing rule, i.e. by defining sharing factors and measurement/scheduling restrictions.


Figure 3  Searcher sharing for L3 and LTM L1 measurement within active BWP

<On inter-f L1 measurement requirements>
For inter-frequency L1 measurement within type 1 measurement gap, normally UE performs L1 measurement after L3 measurement is finished. As illustrated in Figure 4, the measurement of an inter-frequency layer needs RF retuning from serving CC to this layer, and re-tuning back. In this case, the legacy CSSF is defined assuming UE measures each frequency layer one-by-one. Following the same rule, it is proposed to extend the measurement time for the frequency layer where L1 measurement is configured. Note that in Figure 4 the L1 measurement can overlap with L3 measurement, but this does not necessarily mean UE can perform both measurement simultaneously. 


Figure 4  Measurement gap sharing between inter-frequency SSB layers
Proposal 10  For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer. The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not. For baseline UE, in FR2, additional L1 measurement time to the target cell is allowed.
Example of text proposal can be found as follows.
	TS 38.133 v18.2.0
[bookmark: _Hlk45205855]9.3.4	Inter-frequency measurement with measurement gaps
When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) or deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and and UE supporting deriveSSB-IndexFromCellInterNon-NCSG-r17. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index. If UE is indicated to perform L1 measurement for mobility on the SSB of a candidate cell, the UE shall be able to identify a new detectable inter frequency cell and perform L1 measurement within Tidentify_inter_without_index_with_L1 if deriveSSB-IndexFromCellInter-r17 is configured for the FR1 and FR2-1 target frequency layers and UE supporting deriveSSB-IndexFromCellInterNon-NCSG-r17. Otherwise UE shall be able to identify a new detectable inter frequency cell and perform L1 measurement within Tidentify_inter_with_index_with_L1. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell and perform L1 measurement within Tidentify_inter_without_index_with_L1. 
Tidentify_inter_without_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter) ms
Tidentify_inter_without_index_with_L1 = (  Tidentify_inter_without_index   +  TL1_measurement ) ms
Tidentify_inter_with_index_with_L1 = (  Tidentify_inter_with_index   +  TL1_measurement ) ms




<On activation of L1 measurements>
As agreed in previous meeting, for the baseline UE, it is supposed to support L1 measurement for at least [2 or 3] neighbour cells. That means as a baseline UE capability, UE may at most perform LTM L1 measurement on 2 or 3 neighbour cells. However, as shown in Figure 5, in actual deployment, the number of neighbour cells that can be detected during L3 measurement procedure by the UE would be more than 3. From UE perspective, there is no deployment information on hand, and therefore, it is difficult to decide which cell that UE should select from all detected cells to perform L1 measurement. For example, Cell 4 in Figure 4 may not be a good cell for UE to perform L1 measurement in high mobility scenario, since the signal quality of cell will quickly fade due to UE movements. However, in UE implementation, based on absolute signal quality obtained by L3 measurements, UE may not efficiently avoid performing L1 measurement on Cell 4 if no network signaling is provided.
Observation 5  UE may not efficiently perform down-selection among the detected cells to perform L1 measurement on, if no NW signaling is provided, especially for dense deployment scenario.


Figure 5  Dense deployment scenario
Therefore, it is proposed that NW should activate the L1 measurement on the cells. The activation mechanism should be discussed in RAN1. The current conclusion in RAN4 may help RAN1’s discussion. For example, for UE supporting using L3 measurement results in L1 reporting, the activation of the cells UE is to perform L1 measurement on, can be based on the reported L3 measurement results. 
Proposal 11  Send LS to RAN1/RAN2, enclose the following agreement achieved in RAN4 #107 and ask RAN1/RAN2 to support mechanisms where gNBs may help to perform down-selection from detected cells to the cells that L1 measurement is to be performed on:
· For 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] neighboring cells. 

< On L1 reporting delay>
Compared to legacy L1 measurement and reporting, the LTM L1 measurement and reporting may include results of more than one cells, while different cells may even on different frequency layers. Moreover, so far, as agreed in RAN1, the LTM L1 measurement can be reported in aperiodic PUSCH reporting, which is triggered by network. However, as discussed above, the LTM L1 measurement may be performed with longer periodicity compared to legacy cases. Moreover, since the reported cell can include neighbour cell, it is not always ensured that UE has the needed resource to measure neighbour cell, especially for the inter-frequency L1 measurement with gap. Even if intra-frequency measurement is considered, it is not always ensured that the neighbour cell to be measured is known.
Observation 6  For LTM L1 measurement on candidate cell, it is not always ensured that UE has the needed physical resource, e.g. measurement gap or searcher, to ensure that the L1 measurement is performed on the latest measurement occasion available at UE side.
Based on above, it is suggested to send this information back to RAN1. RAN1 can further discuss whether and how to deal with the following description in TS 38.214. Even for the most recent available measurement occasion, the interval between the slot where measurement resource is received and the slot when the measurement result is sent can be larger than 40 slots.
	TS 38.214 v17.6.0
[bookmark: _Toc11352115][bookmark: _Toc20318005][bookmark: _Toc27299903][bookmark: _Toc29673170][bookmark: _Toc29673311][bookmark: _Toc29674304][bookmark: _Toc36645534][bookmark: _Toc45810579][bookmark: _Toc137117115]5.2.1.4.3	L1-RSRP Reporting
…
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing L1-RSRP reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH or NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.




Proposal 12  Send LS to RAN1, enclose the agreement achieved in RAN4 #108 about L1 measurement delay for neighbour cell, especially the inter-frequency case, if any, so that RAN1 can further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell. 

Discussion on using L3 measurement results for L1 measurement reporting
In last meeting, some conclusion on this issue has been made. [2]
	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.




In our understanding, as discussed in observation 3, in case UE sees it cannot 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. Conversely, as long as the condition, under which UE is able to perform L1 measurement, is stable for a pre-defined duration, UE may switch back to the normal mode. 
Based on the highlighted part above, the conditions for L1 measurements at least includes
· RTD between cells on a single frequency layer is NOT larger than CP
· Rx SNR is larger than -3dB
The conditions for fall-back mode, i.e. reporting L3 measurement results in L1 measurements at least includes
· Rx SNR is below -3dB but above -6dB.
Based on above, we have the following proposal.
Proposal 13  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.

Conclusions
Based on above analysis, we have following observations and proposals.
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  Regarding how to obtain SSB index:
· For LTM candidate/target cell on a serving CC, if deriveSSB-IndexFromCell is not configured in the corresponding ServingCellMO, UE needs additional time for SSB index reading. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
· For LTM candidate/target cell on an inter-frequency measurement layer, if deriveSSB-IndexFromCellInter is not configured in the corresponding MO, UE needs additional time for SSB index reading
Proposal 3  Regarding L1-RSRP measurement for neighbour cell, 
· The 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 of TS 38.133.
· Otherwise, it is unknown
· UE is not required to perform L1 measurements on unknown cell.
Observation 1  In inter-band CA scenario, cell switch between PCC and SCC is possible, and the target cell in the cell switch command can be a neighbour cell on an intra-frequency layer of an SCell.
Proposal 4  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. 
- The measurement cycle is the same as MeasCycleSCell configured in L3 MO.
- The interruption specified for L3 measurement on de-activated SCC can be re-used.
Proposal 5  For both FR1 and FR2, define RRM requirements for the case when SSB periodicity of intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM, and R17 L1-measurement requirement on neighbour cell can be re-used as baseline.
Observation 2  Assuming UE can adjust the serving cell timing to perform L1 measurements on both serving and neighbour cells, UE incapable of RTD>CP for L1 measurement may still deal with the case when neighbour cell Rx timing is slightly ahead over serving cell.
Observation 3  Without considering scaling factor NCell, UE may still be able to deal with L1 measurement without performance degradation if UE supports reporting L3 measurement results in L1 measurements.
Proposal 6  RAN4 may consider the following UE behaviour in specifying RRM requirements for UE incapable of simultaneous measurement on cells with RTD>CP in FR1:
· The intra-f L1 measurements on different RTD groups are TDMed. The cells to be measured in different RTD groups shall meet RTD < CP.
· The number of RTD groups is 2 in R18.
· A UE capability is introduced for this type of UE behaviour.
Observation 4  Introducing multi-FFT engine for L1 measurement does not have significant gain in the measurement delay reduction for multi-frequency-layer scenario, if multi-FFT engine still needs to work in the manner of one-by-one frequency layer.
Proposal 7  Not to define RRM requirements for multi-FFT engine based LTM L1 measurement, i.e. UE behaviour #3, in R18. It can be left to UE implementation.
Proposal 8  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.
Proposal 9  For intra-frequency LTM L1 measurement on an FR2 SSB layer, sharing between L3 and L1 measurement due to the UE Rx beam assumption follows the existing rule, i.e. by defining sharing factors and measurement/scheduling restrictions.
Proposal 10  For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer. The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not. For baseline UE, in FR2, additional L1 measurement time to the target cell is allowed.
Observation 5  UE may not efficiently perform down-selection among the detected cells to perform L1 measurement on, if no NW signaling is provided, especially for dense deployment scenario.
Proposal 11  Send LS to RAN1/RAN2, enclose the following agreement achieved in RAN4 #107 and ask RAN1/RAN2 to support mechanisms where gNBs may help to perform down-selection from detected cells to the cells that L1 measurement is to be performed on:
· For 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] neighboring cells. 
Observation 6  For LTM L1 measurement on candidate cell, it is not always ensured that UE has the needed physical resource, e.g. measurement gap or searcher, to ensure that the L1 measurement is performed on the latest measurement occasion available at UE side.
Proposal 12  Send LS to RAN1, enclose the agreement achieved in RAN4 #108 about L1 measurement delay for neighbour cell, especially the inter-frequency case, if any, so that RAN1 can further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell. 
Proposal 13  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.
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