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1.	Introduction
In this contribution, we present our views on the questions asked from RAN1 via the following LS.
· R1-2210727, LS on L1 intra- and inter- frequency measurement and configurations for L1/L2-based inter-cell mobility

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.
2. 	Discussion
Definition of Intra-frequency L1 Measurement
Before we answer the two questions in the LS, we would first like to point out the discrepancy in the definition of intra-frequency L1 measurement between RAN1 and RAN4, and get it straightened out.

Agreement: (from RAN4#104bis e-meeting)
· 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 

As can be seen from the agreement above, RAN4 agreed to use the same definition as L3 intra-frequency measurement in defining L1 intra-frequency measurement. That is because, from UE measurement perspective, the L1 measurement and L3 measurement differ just by whether to apply a filter or not. For example, when one resource is indicated as a measurement resource of a candidate/target cell, whether the measurement is for L1 or L3 doesn’t matter at all to whether it is defined as an intra-frequency or inter-frequency measurement. If the intra-frequency measurement is differently defined for L1 and L3, it will make a measurement categorization unnecessary convoluted.

Relaxation and Applicability of Restrictions defined for Rel-17 ICBM
There are the following 5 restrictions defined for Rel-17 ICBM:
1) SSB for ICBM shall be completely contained in UE active BWP or associated with initial downlink BWP of the UE
2) SSB for ICBM shall have the same SCS and center frequency as SSB of serving cell, i.e. intra-frequency
3) SSB for ICBM shall have the same sfn-SSB-offset as SSB of serving cell
4) Reception timing difference between SSB for ICBM and SSB of serving cell shall be less than CP length
5) A valid L3 measurement report shall be made within the last 5 seconds

It should be noted that the L1 measurement for Rel-17 ICBM is mainly for throughput enhancement and reliability improvement, while L1 measurement for Rel-18 L1/L2-based inter-cell mobility aims to optimize a latency of cell-level mobility. Therefore, technically the constrains listed above can be relaxed depending on RAN4 discussion and conclusions. For instance, if there is a solid consensus across working groups that L1/L2-based inter-cell mobility should be applicable to most, if not all, of the traditional L3 mobility scenarios where almost no restrictions are specified, e.g. intra-/inter-frequency measurements and with/without measurement gap, some of the above constraints can be relaxed or removed in L1/L2-based inter-cell mobility.

SMTC and Measurement Gaps for L1 Measurement
Considering that a frequency of L1 measurements is typically higher than that of L3 measurements, re-using SMTC and MG (Measurement Gap) configured for L3 measurement may not be always adequate for L1 measurements. And there may be many different aspects that need to be factored in if any enhancement on SMTC and MG for L1 measurement is going to be made. On the other hand, if any new types of SMTC and MG are introduced for L1/L2-based inter-cell mobility, a coexistence between the newly introduced L1 SMTC/MG and the legacy L3 SMTC/MG shall also be thoroughly investigated, e.g. which SMTC/MG shall be prioritized if overlapping, whether and how to activate/deactivate SMTC/MG for L1 measurements, etc.

Proposal 1: RAN4 to provide the following answer to the Question 1 in LS R1-2210726:
· RAN4 agreed that a definition of intra-frequency L1 measurement is the same as intra-frequency L3 measurement. 
· If a center frequency and SCS of SSB of a target L1 measurement cell are the same as those of a serving cell’s SSB, the measurement is defined as an intra-frequency L1 measurement. Otherwise, it is an inter-frequency L1 measurement.
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of intra-frequency L1 measurement, depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM can be relaxed for intra-frequency L1 measurement.

Proposal 2: RAN4 to provide the following answer to the Question 2 in LS R1-2210727:
· RAN4 agreed that a L1 measurement is inter-frequency L1 measurement if it is not intra-frequency L1 measurement defined in Answer to Q1 
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of inter-frequency L1 measurement and depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM, e.g. those listed in Q1, can be relaxed for inter-frequency L1 measurement.
· In case any new types of SMTC and MG are introduced for L1/L2-based inter-cell mobility, a coexistence between the newly introduced L1 SMTC/MG and the legacy L3 SMTC/MG will be investigated in RAN4.

3.	Conclusion
We presented our views on the questions received from RAN1.
Definition of Intra-frequency L1 Measurement and Relaxation of Restrictions defined for Rel-17 ICBM
Proposal 1: RAN4 to provide the following answer to the Question 1 in LS R1-2210726:
· RAN4 agreed that a definition of intra-frequency L1 measurement is the same as intra-frequency L3 measurement. 
· If a center frequency and SCS of SSB of a target L1 measurement cell are the same as those of a serving cell’s SSB, the measurement is defined as an intra-frequency L1 measurement. Otherwise, it is an inter-frequency L1 measurement.
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of intra-frequency L1 measurement, depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM can be relaxed for intra-frequency L1 measurement.
Proposal 2: RAN4 to provide the following answer to the Question 2 in LS R1-2210727:
· RAN4 agreed that a L1 measurement is inter-frequency L1 measurement if it is not intra-frequency L1 measurement defined in Answer to Q1 
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of inter-frequency L1 measurement and depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM, e.g. those listed in Q1, can be relaxed for inter-frequency L1 measurement.
· In case any new types of SMTC and MG are introduced for L1/L2-based inter-cell mobility, a coexistence between the newly introduced L1 SMTC/MG and the legacy L3 SMTC/MG will be investigated in RAN4.
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