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1 Introduction
In last meeting, one LS sent from RAN1[1]. We will provide our view regarding to the questions in the LS.
2 Discussion
	1. L1 Intra-frequency measurement

Regarding L1/L2-based inter-cell mobility for Rel-18 NR further mobility enhancement, RAN1 made the following agreements for L1 intra-frequency measurement:

Agreement
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 
· Commonality with intra-frequency L3 measurement
· Commonality with L1 inter-frequency measurement for measurement configuration

[bookmark: _Hlk116971447][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.



Compared with Rel-15 L3 intra-frequency measurement, the Rel-17 intra-frequency L1-RSRP measurement is defined with some restrictions, i.e. under known cell condition.


For Rel-18 L1/L2 mobility, the L1 measurement is targeting for mobility. It’s more like L3 measurement. For L3 measurement, there is no such extra limitation for SSB based measurement. That’s why RAN1 want to check with RAN4 if these conditions can be relaxed.
Next, we will share our view regarding to whether these conditions can be relaxed or not.
Active BWP
If non-serving cell SSB can be outside of serving cell active BWP, it’s inter-frequency measurement with MG scenario. Then we first need to discuss whether to support inter-frequency measurement with MG in L1/L2 mobility WI.
In Rel-18, the agreement from RAN2 is as below:
	Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.



RAN2 confirm that L1/L2 mobility inter-frequency scenarios in general should be supported. However, for inter-frequency L1 measurement, it can be verified by RAN4 whether it’s feasible.
From our understanding, there is difference between L1/L2 mobility inter-frequency and inter-frequency L1 measurement.
For L1/L2 inter-frequency mobility, it just means that cell switch between L1/L2 mobility candidate cells is done without RRC reconfiguration. It didn’t mean that inter-frequency L1 measurement should be applied. For example, it can still be based on L3 inter- frequency measurement, while the cell switch is triggered by L1/L2. It’s more proper that inter-frequency L1/L2 cell switch is triggered first, then UE performs L1-RSRP for serving cell to continue to refine beams.
Observation 1: For  inter-frequency L1/L2 mobility, it can still be based on L3 inter-frequency measurement, while the cell switch is triggered by L1/L2. L1 inter-frequency measurement is not mandatory.
We will analyse the benefit and drawback when introducing inter-frequency L1-RSRP measurement with MG.
1. Benefit 
Fine beam can be directly found during L1/L2 cell switch procedure. While for normal procedure, HO will happen first, then L1 measurement is configured to further refine beams.
2. Drawback
For inter-frequency L1 measurement, if MG is configured, it will be different from L3 MG. For L3 measurement, rough beam will be used. While for L1 measurement, fine beam will be used. The MG used for L1 measurement will not be overlapped with MG for L3 measurement. 
More complex confliction scenario. In Rel-17 L1-RSRP, there are already 4 types of measurement, i.e. SSB for L1 of serving cell, SSB for L1 of neighbor cell, SMTC for L3, MG for L3. Scaling factor is defined to solve the confliction between them. If L1 MG is also considered, how to handle the confliction will be more complex. 
Extended delay for L1-RSRP of serving cell.  Due to limited SSB resource, SSB for L1-RSRP of serving cell will compete with L1 MG as well, the measurement period will be further extended, which will not benefit for the beam management of serving cell. 
Redundancy measurement purpose. The legacy design principle for L1-RSRP is that it further refines the beams on top of L3 measurement and L3 measurement is prioritized, i.e. L1 measurement is performed outside SMTC and MG.While for L1/L2 mobility, L1-RSRP measurement is also targeting for mobility. How to handle the priority between L3 MG and L1 MG. It seems redundancy to configure two types of MG with the similar purpose.
Comparing the benefit and drawback, we think that it’s not necessary to define inter-frequency measurement. It’s more proper that inter-frequency L1/L2 cell switch is triggered first, then UE performs L1-RSRP to continue to refine beams.
Observation 2: If gap is introduced for L1 inter-frequency measurement, it will have many negative impacts:
· More complex confliction scenario
· Extended delay for L1-RSRP of serving cell
· Redundancy measurement purpose
Proposal 1: Don’t consider relaxing the active BWP switch condition, i.e. non-serving cell SSB should be covered by serving cell active BWP.
Proposal 2: Don’t define inter-frequency L1-RSRP measurement with MG requirement.
SFN offset alignment
The second bullet for same SCS, SFN offset and Center frequency are according to agreements in RAN1 for inter-cell multi TRP. 
	RAN1#106b Agreement 
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for  SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst



From our point of view, relaxion of these conditions has no impact for L1-RSRP measurement. 
Proposal 3: SFN offset alignment can be relaxed.
Timing offset
For Rel-17 ICBM, the timing offset requirement has been discussed for a long time. Considering single FFT assumption for measurement, there will be performance loss if offset is larger than CP. RAN1 also has timing offset limitation for inter-cell mTRP to support simultaneous data reception from mTRP. Therefore, RAN4 finally agree that timing offset is limited in CP.
For L1/L2 mobility, the target for L1 measurement is a little different. It is not targeting for later simultaneous data reception, while it’s targeting for mobility. For L3 measurement, there is no such timing offset limitation for SSB. It’s hard to guarantee that the timing offset is within CP for all candidate cells. From that point of view, the timing offset may be relaxed to some extent. 
Observation 3: For L1/L2 mobility, the target for L1 measurement is for mobility, it’s hard to guarantee that the timing offset is within CP for all candidate cells.
With larger timing offset, it may have impact on the measurement accuracy and scheduling restriction for SSB based measurement. Since single FFT will be assumed, measurement accuracy will degrade. For scheduling restriction, similar as L3 measurement, X more symbol before and after SSB location is needed. 
If new SMTC for L1 measurement is introduced, from our understanding, it will be different from SMTC for L3 measurement. The impact can be further discussed.
Proposal 4: For mobility purpose, timing offset relaxation is necessary. Further discuss the impact to L1 measurement.
	2. L1 Inter-frequency measurement

In addition, RAN1 made the following agreements for L1 inter-frequency measurement:

Agreement 
· For Rel-18 L1/L2 mobility, further study the potential RAN1 spec impact of L1 inter-frequency measurement 
· The definition and scenarios of L1 inter-frequency measurement is determined by RAN4, and RAN1 assumes at least the following until receiving their confirmation
· The scenarios not included in intra-frequency are regarded as inter-frequency, 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
· At least the following aspect is studied:
· Commonality with L1 intra-frequency measurement for measurement configuration

	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 Rel-17 ICBM, there is no clear definition for intra-frequency L1 measurement. There is an agreement in last RAN4 meeting:
	< Agreement>: Issue 1-1-4: Definition of L1 intra-frequency/inter-frequency measurement
Agreement on GTW
· 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. 



Therefore, L1 intra-frequency definition is similar as L3 intra-frequency measurement in order to avoid confusion. MG will be considered separately. It didn’t include condition that SSB of cell with different PCI should be within the active BWP of serving cell. 
However, from the LS, RAN1 assumes that for L1 intra-frequency definition, the SSB of cell with different PCI is be within the active BWP of serving cell. we need to inform RAN1 about the agreed L1 intra-frequency definition achieved in last meeting.
Proposal 5: In reply LS, RAN4 need to inform RAN1 that the L1 intra-frequency definition is the same as that for L3 intra-frequency.
3 Conclusion
In this contribution, we provide our views regarding RAN1 LS:
Observation 1: For  inter-frequency L1/L2 mobility, it can still be based on L3 inter-frequency measurement, while the cell switch is triggered by L1/L2. L1 inter-frequency measurement is not mandatory.
Observation 2: If gap is introduced for L1 inter-frequency measurement, it will have many negative impacts:
· More complex confliction scenario
· Extended delay for L1-RSRP of serving cell
· Redundancy measurement purpose
Proposal 1: Don’t consider relaxing the active BWP switch condition, i.e. non-serving cell SSB should be covered by serving cell active BWP.
Proposal 2: Don’t define inter-frequency L1-RSRP measurement with MG requirement.
Proposal 3: SFN offset alignment can be relaxed.
Observation 3: For L1/L2 mobility, the target for L1 measurement is for mobility, it’s hard to guarantee that the timing offset is within CP for all candidate cells.
Proposal 4: For mobility purpose, timing offset relaxation is necessary. Further discuss the impact to L1 measurement.
Proposal 5: In reply LS, RAN4 need to inform RAN1 that the L1 intra-frequency measurement definition is the same as that for L3 intra-frequency measurement.
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