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Introduction
In RAN4 #105 and RAN4 #106, R18 L1L2-triggered mobility was discussed in RRM session and the WF was agreed in [1] [2].
On the other hand, RAN1 has sent one LS to RAN4 [3]. Two questions were asked.
Questions to RAN4 in R1-2210727
[bookmark: _Hlk116971433]Question 1 (to RAN4): As mentioned in this agreement, while RAN1 assumes Rel-17 ICBM CSI measurement as starting point for L1 intra-frequency measurement for Rel-18 L1/L2 mobility, RAN1 wonders if the restriction on e.g., SFN offset alignment, BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP, and Rx timing difference, etc, described in 9.13.2 of TS38.133 for intra-frequency L1 non-serving measurement can be relaxed or not.

Question 2 (to RAN4): As mentioned in this agreement, RAN1 would like to ask RAN4 to confirm our understanding that the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 
Also, RAN1 would like to inform RAN4 of our understanding that the introduction of measurement gap and SMTC for L1 inter-frequency measurement, if any, is expected to be a RAN4 issue.


In the reply LSs from RAN4 [4], the following conclusions were made.
RAN4 feedback for Q1: 
RAN4 has not yet achieved any consensus and will further study whether the restrictions described in 9.13.2 of TS 38.133 for intra-frequency L1 non-serving measurement for Rel-18 L1/L2 mobility can be relaxed.
RAN4 feedback for Q2: 
For the definition of SSB based intra/inter-frequency L1 measurement,
· The following definition of SSB based intra-frequency L1 measurement has been agreed in RAN4#104bis-e, RAN4 recommends RAN1 to use the same definition as RAN4.
· For SSB L1-RSRP measurement, follow the definition of L3 measurement:
· A measurement is defined as a SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell is the same as SSB of the serving cell indicated in ServingCellConfigCommon 
· Note: RAN4 will revisit the definition based on RAN1/2 conclusion.

· The supported scenarios not included in intra-frequency L1 measurement are regarded as inter-frequency L1 measurement.
· For SSB based L1 measurement, intra-frequency or inter-frequency is defined with reference to the centre frequency and SCS of serving cell SSB but not BWP.
· For CSI-RS based L1 measurement, RAN4 has not discussed the definition of ‘intra-frequency/inter-frequency’ yet. 
For the clarification on Scenario#1 and Scenario#2,
· For SSB based L1 measurements in both Scenario#1 and Scenario#2 mentioned in Question 2, it can be intra-frequency or inter-frequency L1-RSRP measurement depending on whether SSB of neighbour cell has the same centre frequency and SCS as serving cell or not. If SSB of neighbour cell has the same centre frequency and SCS as serving cell, then this scenario is the intra-frequency L1 measurement. Otherwise, it is the inter-frequency L1 measurement.



In RAN4 #106, an additional LS [5] is replied to provide the information regarding Q1.
RAN4 feedback for Q1: 
[bookmark: _Hlk128499667]Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement?
· For SSB based intra-frequency L1 measurement, RAN4 agreed to support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
· Note: the need for UE capability can be further discussed subject to the outcome of the discussion on measurement framework.
Whether SFN offset alignment can be relaxed?
· The SFN offset alignment can be relaxed if UE performs L3 measurement before L1 measurement. 
[bookmark: _Hlk126693494]Whether SSB for intra-frequency L1 measurement should be covered by serving cell active BWP?
· At least in some scenarios, the SSB for intra-frequency L1 measurement may not be covered by serving cell active BWP. The scenarios and whether to define the L1-RSRP measurement requirements for those scenarios are under discussion in RAN4.


Based on all above information, we provide our views on the L1 measurements for R18 L1L2-triggered mobility. Text proposal for the reply LS to RAN1 is also attached in the annex.
Discussion
<On	general principles>
In last meeting, the following was discussed.
Issue 3-1-1: Basic assumption for L1 measurement on neighbour cell
< Wayforward >: FFS the following proposal
· Proposal 1 (QC): L1-RSRP measurement for LTM should not require a separate FFT engine or cell search.


Firstly, as agreed in last meeting, the support of RTD > CP is a UE capability. Therefore, whether separate FFT engine can be used in up to UE capability.
Secondly, the relation between L3 measurement and L1 measurement needs to be clarified for LTM. In previous RAN4 meeting, the definition of intra-frequency L1 measurement and inter-frequency L1 measurement has been agreed. However, in current TS 38.133, generally the measurements that have RRM requirements are intra-frequency measurement, inter-frequency measurement and L1-RSRP measurements.
TS 38.133 v18.0.0
[bookmark: _Toc5952669][bookmark: _Toc5952670]9.1	General measurement requirement
9.1.1	Introduction
This clause contains general requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in intra-frequency, inter-frequency, inter-RAT E-UTRAN FDD, inter-RAT E-UTRAN TDD, and L1-RSRP measurements requirements. These measurements may be used by the NG-RAN. The measurement quantities are defined in TS38.215 [4], the measurement model is defined in TS38.300 [10], TS37.340 [17] and measurement accuracies are specified in clause 10. Control of measurement reporting is specified in TS 38.331 [2].


However, there is no explicit definition for the 'L3 measurement' in RAN4 specs yet. It is just common understanding. Currently 'L3 measurement' are based on the measurement configuration in MeasConfig, but L1-RSRP measurement are based on the measurement configuration in CSI-ResourceConfig under CSI-MeasConfig. Note that in R18 LTM, how to configure the L1 measurement for mobility is still under discussion in RAN2/RAN1.
To summarize, in R18 LTM, there are totally 3 types of measurements, at least for the FR2 scenario.
· [Rough-Rx-beam-based] L3 measurement, while the reporting container is L3 MR.
· Type-2 [Rough-Rx-beam-based] L1 measurement, while the reporting container is UCI or MAC CE (Details are still FFS in RAN1/RAN2)
· Type-1 [Fine-Rx-beam-based] L1 measurement, while the reporting container is UCI.
A table is provided to summarize the differences between different types of measurements.
Table 1  Summary of inter-cell measurements considered in R18 LTM
	
	L3 measurement
	Type-2 L1 measurement
	Type-1 L1 measurement

	Supported RS
	SSB, CSI-RS for mobility
	SSB
	SSB, NZP CSI-RS, IMR

	UE Rx beam assumption Note 1
	Rough Rx beam, beam sweeping is always needed.
	Rough Rx beam, beam sweeping is always needed.
	Fine Rx beam, beam sweeping is not needed for CSI-RS based L1 measurements

	Side condition
	-6dB
	-6dB
	-3dB

	Configuration container
	MeasConfig
	FFS in RAN2/RAN1
	CSI-MeasConfig

	Measurement periodicity
	SMTC periodicity
	SMTC periodicity
	SSB periodicity

	Reporting container
	L3 MR
	UCI or MAC CE (Details FFS in RAN1/RAN2)
	UCI

	L3 filtering
	Needed
	Not needed
	Not needed.

	Intra-frequency measurements outside active BWP
	Scenarios are valid. 
· In some scenarios (e.g. CD-SSB is outside the active BWP of the SpCell), the measurement is performed within gaps, 
· In some scenarios, (e.g. deactivated SCell measurement), the measurement is performed without gaps.
	Scenarios are valid. 
· In some scenarios (e.g. CD-SSB is outside the active BWP of the SpCell), the measurement is performed within gaps, 
· In some scenarios, (e.g. deactivated SCell measurement), the measurement is performed without gaps.
	Scenarios are not valid

	Inter-frequency measurement
	Scenarios are valid
	Scenarios are valid
	Not needed.

	DL synchronization before measurement
	Not needed
	Not needed
	Needed

	Neighbor cell detection
	Performed parallel with the measurement
	Performed parallel with the measurement
	Not needed

	Searcher is used for measurement
	Yes, searcher sharing between carriers is needed.
	Yes, searcher sharing between carriers is needed.
	No

	Support of RTD > CP between different cells in the same frequency layer
	No need for UE capability
	No need for UE capability
	UE capability is needed

	Purpose
	HO/ PSCell_addition/ PSCell_change/ SCell_addition/ SCell_activation
	LTM cell switch/ Indicating start of fine-Rx-beam-based L1 measurement on a given cell
	Beam management

	Available RRM core requirements
	Intra-frequency in clause 9.2, inter-frequency in clause 9.3
	As a baseline:
Intra-frequency in clause 9.2, inter-frequency in clause 9.3
	Intra-cell in 9.5, inter-cell in 9.13. Not to consider the inter-frequency case.

	Note 1:  Only applicable to FR2.



Based above classification of measurement behaviour, the benefits are two folds. Firstly, UE can directly re-use legacy L3 measurement behaviour without L3 filtering for Type-2 L1 measurements, while leaving the legacy Type-1 L1 measurement unchanged. With new reporting mechanism in Type-2 L1 measurements, the L1/L2 of the gNB may get the result directly from UE, hence triggering cell switch faster than legacy. Secondly, the impact to spec would be quite small. The most important impact would be clarifying the definition of Type-2 L1 measurement in TS 38.133, and link existing requirements to it.
Proposal 1  In R18, RAN4 introduce a new type of L1 measurement on top of existing measurements:
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.

In last meeting, the following issue is discussed.
Issue 3-1-2: DL/UL synchronization assumption for L1 measurements
< Wayforward >: FFS the following proposals
· Proposal 1 (QC): RAN4 to discuss whether and how to address a potential issue where the total number of active TCI states from a serving cell plus the total number of SSBs to perform intra-frequency L1-RSRP measurements from LTM cells exceed the UE capability on the number of total active TCI states, e.g. requirement applicability rule in terms of latency requirements, etc.
· Proposal 2 (vivo): RAN4 to clarify DL/UL synchronization assumption for L1 measurements performed on target cell, especially if L1 measurement is performed before cell switch, but DL/UL synchronization is done after cell switch.


In our understanding, whether UE has performed DL sync or not, may have impact on the accuracy of Type-2 L1 measurements. For example, in FR2, the current TS 38.133 shows that for CSI-RS based L1 measurement, requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with SSB for L1-RSRP measurement. The qcl-InfoPeriodicCSI-RS actually provides fine timing and Rx beam information for the L1 measurement.
For L1 measurement performed by UE on target cell without prior precise uplink/downlink sync to target cell, i.e. Type-2 L1 measurement, it is proposed to re-use the legacy R15 L3 UE measurement behaviour assumption, i.e. measurement delay requirement and accuracy requirements follows, as much as possible, L3 measurement requirements, as specified in 9.2 to 9.3, 10.1.2 to 10.1.5, of TS 38.133, respectively. 
For L1 measurement performed by UE on target cell with prior precise uplink uplink/downlink sync to target cell, i.e. Type-1 measurement, it is proposed to re-use the legacy R15/R16/R17 L1 UE measurement behaviour assumption, i.e. measurement delay requirement and accuracy requirements follows, as much as possible, R15/R16/R17 L1 measurement requirements as specified in 9.5, 9.13, 10.1.19 to 10.1.20, of TS 38.133, respectively.
If L1 measurement is performed before cell switch, but DL synchronization is during the cell switch, in our view only Type-2 L1 measurement can be performed by the UE.
Proposal 2  RAN4 to clarify DL synchronization assumption for L1 measurements performed on target cell, especially if L1 measurement is performed before cell switch, but DL synchronization is done during the cell switch:
· For L1 measurement performed before DL synchronization, i.e. Type-2 L1 measurement, UE measurement requirements specified in 9.2 to 9.3, 10.1.2 to 10.1.5, of TS 38.133 can be re-used.
In last meeting, the following issue is discussed.
[bookmark: _Hlk127863944][bookmark: _Hlk127864068]Issue 3-1-3: Whether to use intermediate L3 measurement results in L1 measurement reporting
Ad hoc agreement
<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


As discussed above, actually Type-2 L1 measurement is defined by using the intermediate results in L3 measurements.
For FR1, the issues of synchronization assumption etc., still matter, as summarized in Table 1. Therefore, it is also suggested to support the Type-2 L1 measurement in FR1.
Proposal 3  For FR1, re-use the same measurement framework as FR2, i.e. introduce the new Type-2 L1 measurement.
In last meeting, the following issue is discussed.
Issue 3-1-4: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Wayforward >: FFS the following Options
· RAN4 assumes UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell
· L3 measurement report is not the prerequisite of L1 measurement configuration


RAN2 has already agreed to support subsequent LTM. In subsequent LTM, there is no L3 involvement in a sequence of successive cell switch. Therefore, there is no need to assume L3 reporting for a specific cell before L1 measurements are configured on that cell.
Generally fine-Rx-beam-based L1 measurements need to be performed after rough-Rx-beam-based measurements. This can be a common understanding in RAN4. 
How to report is being discussed in RAN1/RAN2. RAN4 may need to provide information to RAN1 RAN2 regarding the mapping between UE's measurement behaviour and the reporting behaviour. If RAN4 can agree on the introduction of Type-2 L1 measurements, the conclusions should be forwarded to RAN2/RAN1.
Proposal 4  RAN4 assumes UE can perform Type-1 L1 measurements on a neighbour cell only after UE has performed L3 measurement or Type-2 L1 measurement on that cell. However, either L3 measurement report or Type-2 L1 measurement results reported in L1/L2 signalling can be regarded as the pre-requisite of Type-1 L1 measurement configuration, and no need to specify any pre-requisite for Type-2 L1 measurements.
In last meeting, the following issue is discussed.
[bookmark: _Hlk127802603]Issue 3-1-5: Whether to define L1-RSRP measurement delay requirement for unknown cell?
< Wayforward >: FFS the following Options
· Option 1 (QC, Apple, Intel, Xiaomi): RAN4 to define L1 measurement requirements for known cell case only.
· Option 2 (Nokia): RAN4 waits for RAN2 agreements on LTM timer before defining L1-RSRP measurement delay requirement for unknown cells.
· Option 3 (Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.


For Type-1 L1 measurements, the known cell condition is necessary in our view. However, type-2 L1 measurements can be performed without known cell condition.
How to report is being discussed in RAN1/RAN2. RAN4 may need to provide information to RAN1 RAN2 regarding the mapping between UE's measurement behaviour and the reporting behaviour. If RAN4 can agree on the introduction of Type-2 L1 measurements, the conclusions should be forwarded to RAN2/RAN1.
Proposal 5  RAN4 follows legacy rules, i.e. not to define Type-1 L1 measurement requirements for the unknown cell. However, RAN4 does not need to define known cell condition for Type-2 L1 measurements.
In last meeting, the following issue is discussed.
[bookmark: _Hlk127802379]Issue 3-1-6: known cell condition for L1-RSRP measurement
< Wayforward>: FFS on following option
· 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


Firstly RAN4 would need to be clear that the known cell condition discussed here is for the Type-1 L1 measurements. Secondly, if UE has sent a valid Type-2 L1 measurement report in L1/L2 signalling, the cell can also be regarded as known.
Proposal 6  Re-use the existing known cell condition for Type-1 L1 measurement except taking one revision on the 1st sub-bullet:
· The UE has sent a valid L3 measurement report or a valid Type-2 L1 measurement report during the last [5] seconds.
In last meeting, the following issue is discussed.
Issue 3-1-7: Whether candidate cell L1-RSRP measurements can be measured within SMTC? 
Offline agreement
< Agreement>: 
· FFS: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.


In R17 ICBM, no RRM requirements are defined for this case L1-RSRP measurement with fine beam in FR2 is fully overlapped with SMTC. In R18, requirements can be defined by introducing the sharing factor. The concern of impacting legacy L3 measurement can be solved by network configuration.
Proposal 7  Specify R18 requirements of L1-RSRP measurement with fine beam (i.e. Type-1 L1 measurement) in FR2, for the case when SSB occasions are fully overlapped with SMTC.

<On Intra-frequency L1-RSRP measurement delay requirement >
In last meeting, the following issue is discussed.
Issue 3-2-1: Intra-frequency L1-RSRP measurement requirements
< Wayforward>: FFS on the following
· Option 1: For intra-frequency L1-RSRP measurement on neighbor cell, use the requirements for L1 measurement on NSC in R17 as a baseline:
· FFS: whether to consider multiple neighbor cells in a frequency layer,
· FFS how to define requirements when RTD between neighbor cell and serving cell larger than a CP.
· Option 2: For intra-frequency L1-RSRP measurement on neighbor cell, the requirements are designed based on measurement framework agreement. 


The intra-frequency L1 measurement, as discussed in Table 1 above, includes both Type-1 and Type-2 L1measurement. 
For Type-1 L1 measurement we think the requirements for NSC in R17 can be re-used. Moreover, the number of neighbour cell should not be more than one in FR2, especially if only one UE panel is assumed. Given lots of other important issues to be discussed in R18, we are fine to delay the discussion of requirements for the case RTD > CP. In our understanding this is at least related to the multi-Rx in FR2, which is also delayed to future release in latter WI. 
For Type-2 L1 measurements, as provided in proposal 2, the requirements for L3 measurement can be used as a baseline.
Proposal 8  For Type-1 L1 measurements, the requirements for NSC in R17 can be re-used, and UE performs Type-1 L1 measurement on at most one neighbor cell per SSB frequency in FR2.
In last meeting, the following issue is discussed.
Issue 3-2-4: Whether SSB for intra-frequency L1 measurement should be covered by serving cell active BWP
< Wayforward>: FFS on the following
· For intra-frequency measurement, if non-serving cell is the on the same frequency layer as active serving cell, and if introduce a new UE capability or reuse bwp-WithoutRestriction, it is possible that the SSB for L1-RSRP measurement of non-serving cell is not in the active BWP if serving cell’s SSB is not in the active BWP.
· For intra-frequency measurement, if the cell to measure is on the frequency layer of de-activated SCell, the SSB for L1-RSRP measurement is not in the active BWP.
Issue 3-2-5: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
< Wayforward>: FFS on the following 
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction
· FFS Whether to define intra-frequency L1-RSRP measurement requirements if the cell to measure is neighbor cell of deactivated Cell after checking with RAN1/2 whether L1-RSRP measurement is supported on deactivated SCell or PSCell.


As summarized in table 1, Type-1 based L1 measurement should be performed only within the active BWP. However, for Type-2 L1 measurement, if UE behaviour for L3 measurement is re-used, then there is no need to have such restriction. In some cases, even for intra-frequency L3 measurements, there are some scenarios that the measurement has to be performed outside active BWP and RRM requirements are specified, either using the gaps or not. 
Proposal 9  For Type-1 L1 measurement requirements, NOT to consider the case that the measured RS is not confined within the active BWP. For Type-2 L1 measurement requirements, RRM requirements are specified no matter the measured RS is confined within the active BWP or not. For the case Type-2 L1 measurement is performed outside active BWP, the legacy L3 measurement behaviour is re-used.

<On inter-frequency L1 measurements>
In last meeting, the following issues are discussed.
Issue 3-3-1: Whether to cover inter-frequency L1-RSRP measurement
Online agreement
<Agreement>: 
· Introduce inter-frequency L1-RSRP measurement requirements in Rel-18 LTM
· Option 1: Inter-frequency L1-RSRP measurements without gap
· Option 2: Inter-frequency L1-RSRP measurements with gap
· Option 3: Inter-frequency L1-RSRP measurements with gap and without gap

Issue 3-3-2: inter-frequency L1-RSRP measurement with MG
< Wayforward >: FFS the following proposals
· Proposal 1 (xiaomi): 
· RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement.
· RAN4 to define the requirement for inter-frequency L1-RSRP measurement with type 1 MG in first phase.
· RAN4 to consider to define the requirement for inter-frequency L1-RSRP measurement with NCSG or ‘needforgap’ or type2 MG in late phase/release.
· Proposal 2 (Huawei): For SSB based L1-RSRP inter-frequency measurement with legacy gap:
· In FR1, SSB based L1-RSRP can be performed simultaneously with L3-RSRP measurement;
· In FR2, either L1 measurement sharing with L3 gap, or a dedicated measurement gap for L1-RSRP can be considered.
Issue 3-3-3: inter-frequency L1-RSRP measurement with NCSG
< Wayforward >: FFS the following proposals
· Proposal 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap.

Issue 3-3-4: Inter-frequency L1-RSRP measurement requirements
Offline agreement
< Wayforward >: 
· Further discuss on the requirements for inter-frequency measurement.


As summarized in table 1, Type-1 based L1 measurement should be performed only within the active BWP. Therefore, we see no need to define inter-frequency L1 measurement for Type-1, if NCD-SSB is not considered in this release.
However, for Type-2 L1 measurement, if UE behaviour for L3 measurement is re-used, inter-frequency measurement requirements can be defined for both ‘within-gaps’ case and ‘outside-gaps’ case. The current L3 measurement requirements can be used as a baseline. 
As some companies have mentioned that there is some parallel discussion regarding the applicable scenarios for ‘needforgap’ and ‘NCSG’ in R18 gap enhancement WI, we think the issues that related to parallel R18 discussion can be fixed in the late stage of R18 if there is consensus in RAN4.
Proposal 10  For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.

<On side condition of L1 measurements>
In last meeting, the following issues are discussed.
Issue 3-4-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
< Wayforward >: FFS the following Options
· Option 1 (Apple, MTK, OPPO, Huawei): Reuse legacy value SNR= -3dB
· Option 2 (ZTE, Ericsson): SNR =-6dB (same as L3 measurement) 


As summarized in table 1, for Type-1 L1 measurements, we think the -3dB side condition make sense. However, for Type-2 L1 measurements, it would be better to support -6dB side condition.
Proposal 11  For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6dB.
Conclusions
Based on above analysis, we have following proposals.
Proposal 1  In R18, RAN4 introduce a new type of L1 measurement on top of existing measurements:
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement without L3 filtering, and new reporting mechanism are to be introduced by RAN2/RAN1.
Proposal 2  RAN4 to clarify DL synchronization assumption for L1 measurements performed on target cell, especially if L1 measurement is performed before cell switch, but DL synchronization is done during the cell switch:
· For L1 measurement performed before DL synchronization, i.e. Type-2 L1 measurement, UE measurement requirements specified in 9.2 to 9.3, 10.1.2 to 10.1.5, of TS 38.133 can be re-used.
Proposal 3  For FR1, re-use the same measurement framework as FR2, i.e. introduce the new Type-2 L1 measurement.
Proposal 4  RAN4 assumes UE can perform Type-1 L1 measurements on a neighbour cell only after UE has performed L3 measurement or Type-2 L1 measurement on that cell. However, either L3 measurement report or Type-2 L1 measurement results reported in L1/L2 signalling can be regarded as the pre-requisite of Type-1 L1 measurement configuration, and no need to specify any pre-requisite for Type-2 L1 measurements.
Proposal 5  RAN4 follows legacy rules, i.e. not to define Type-1 L1 measurement requirements for the unknown cell. However, RAN4 does not need to define known cell condition for Type-2 L1 measurements.
Proposal 6  Re-use the existing known cell condition for Type-1 L1 measurement except taking one revision on the 1st sub-bullet:
· The UE has sent a valid L3 measurement report or a valid Type-2 L1 measurement report during the last [5] seconds.
Proposal 7  Specify R18 requirements of L1-RSRP measurement with fine beam (i.e. Type-1 L1 measurement) in FR2, for the case when SSB occasions are fully overlapped with SMTC.
Proposal 8  For Type-1 L1 measurements, the requirements for NSC in R17 can be re-used, and UE performs Type-1 L1 measurement on at most one neighbor cell per SSB frequency in FR2.
Proposal 9  For Type-1 L1 measurement requirements, NOT to consider the case that the measured RS is not confined within the active BWP. For Type-2 L1 measurement requirements, RRM requirements are specified no matter the measured RS is confined within the active BWP or not. For the case Type-2 L1 measurement is performed outside active BWP, the legacy L3 measurement behaviour is re-used.
Proposal 10  For Type-1 L1 measurement requirements, NOT to define inter-frequency L1 measurement requirements. For Type-2 L1 measurement requirements, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
Proposal 11  For Type-1 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For Type-2 L1 measurements, the side condition for measurement accuracy requirements is -6dB.
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In RAN4 #106-bis-e meetings, RAN4 have discussed the BWP related remaining issues for intra-frequency L1 measurement. Based on discussion RAN4 would like to provide the following feedback.
[Note: Highlighted parts will be updated based on agreements in RAN4 106-bis-e]

RAN4 feedback for Q1: 
Whether SSB for intra-frequency L1 measurement should be covered by serving cell active BWP?
· For L1 measurement for inter-cell BM, RAN4 agree not to consider the case that the measured RS is not confined within the active BWP. 
· For L1 measurement for mobility, RAN4 agree to specify RRM requirements no matter the measured RS is confined within the active BWP or not. 
· For the case L1 measurement for mobility is performed outside active BWP, the legacy L3 measurement behaviour except L3 filtering is re-used as the UE behaviour assumption for specifying RRM requirements.

RAN4 kindly inform RAN1 to take above conclusions from RAN4 in future discussion

2. Actions:
To RAN WG1
RAN4 kindly inform RAN1 to take above conclusions from RAN4 in future discussion and provide feedback, if any.

3. Date of Next RAN4 Meetings:
TSG-RAN4 Meeting #107	May 22 – May 26	Incheon, Korea
TSG-RAN4 Meeting #108	Aug. 21 – Aug. 25	Toulouse, France



 8 / 8

