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1 	Introduction
RAN4#104bis-e had some discussion on L1-RSRP measurement requirements [1] and RAN1 has some questions on L1-RSRP measurement for RAN4 [2]. In this Tdoc, we will provide our views on L1-RSRP measurement requirements and the questions from RAN1 LS.
2 Discussion
2.1 Intra-frequency L1-RSRP measurement delay requirement
RAN2 already agreed that ICBM is one scenario considered for L1/L2 mobility [3]. Intra-frequency L1-RSRP measurement requirements to be defined for neighbour cell in this WI can take R17 ICBM as a starting point. In the last two meetings, RAN4 also discussed whether to consider multiple cells and RTD of serving cell and neighbour cell larger than one CP. Anyway, L1-RSRP measurement delay requirements to be specified in LTM (L1/L2 triggered mobility) should be compatible to R17 ICBM. We suggest using the requirements for L1 measurement on NSC in R17 as a baseline and further discuss whether to consider multiple cells and RTD of serving cell and neighbour cell larger than one CP.
Proposal 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: whether to consider timing difference between neighbor cell and serving cell larger than a CP.
2.2 Intra-frequency L1-RSRP measurement accuracy requirement
RAN4#104bis-e had some discussion on side condition used in intra-frequency L1-RSRP measurement accuracy requirements. 
	[bookmark: _Hlk118107637]<Way forward >: Issue 1-2-2: Side condition in intra-frequency L1-RSRP measurement accuracy requirements
· Revised Option 1 (QC, Huawei, MTK, Apple, vivo): Reuse legacy value SNR= -3dB
· Revised Option 2 (vivo): SNR =-6dB (same as L3 measurement)
· Revised Option 3 (Intel, QC, Ericsson, Xiaomi, vivo, OPPO, Nokia): FFS


In our view, the same SNR side condition as serving cell and R17 ICBM should be used. Compared to L3 measurement, the sample number of L1-RSRP measurement is smaller. To guarantee measurement accuracy, higher SNR is needed. NW is supposed to configure L1 measurement for a cell with better channel condition based on L3 measurement report. It is reasonable that side condition of L1-RSRP is higher than L3 measurement. In addition, the side condition of L3 HO for unknown cell is -2dB, which is higher than legacy side condition of L1 measurement, i.e. -3dB.
Proposal 2: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
2.3 Reply to RAN1’s questions
Question 1:
	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

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.



As pointed out in our another contribution [4], for R17 ICBM, RAN4 has agreed some basic rules. In our understanding, the following rules mentioned in RAN1 LS should be followed in L1/L2 triggered mobility (LTM):
· SFN offset alignment compared with serving cell
· non-serving cell SSB is within serving cell active BWP
The detailed analysis is as following:
[bookmark: _Hlk118463136]Even for intra-frequency L3 measurement, SSB of serving cell and neighbor cells are confined in the same SMTC window. It is natural to keep this restriction. In last meeting, RAN4 reached the agreement on the definition of SSB based intra-frequency L1-RSRP measurement, i.e. SSB center frequency of neighbor cell is the same as serving cell. In our understanding, it is possible that SSB for L1-RSRP measurement of serving cell is not in the active BWP, so does intra-frequency neighbor cell. But this is a strange configuration to us. For SSB based L1-RSRP of serving cell, RAN4 only defines the requirements for the case that SSB for L1-RSRP measurement of serving cell is in the active BWP. For neighbor cell, we suggest also only defining measurement requirements for the case that SSB for L1-RSRP measurement is in the active BWP.

Regarding the 3rd bullet, as we discussed in another contribution [4], RAN4 can start from the case of RTD<CP, and FFS the impact of UE complexity, measurement delay, data interruption for RTD>CP. When RTD of serving cell and neighbour cell is larger than one CP, either more FFTs are needed or the measurement delay will be much longer. As shown in RAN1 LS [2], pre-TRS tracking and pre-CSI measurement are in study in RAN1. If these are supported and RTD of serving cell and neighbour cell larger than one CP, this will lead to quite high complexity or much more interruptions. We suggest starting from RTD<CP from the point of L1 measurement. 

Proposal 3: Reply RAN1 that RAN4 will define intra-frequency L1-RSRP measurement requirements with at least the following three restrictions:
· SFN offset alignment in the same frequency layer 
· SSB for L1-RSRP measurement is within serving cell active BWP
· [bookmark: _Hlk118468703]RTD of serving cell and neighbour cell is within one CP.

Question 2:
	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.



[bookmark: _Hlk118182929]In our view, it is common understanding that the scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement. We proposal RAN4 confirms this in the reply LS.
From the two scenarios mentioned in Q2, it seems that RAN1 differentiates intra-frequency and inter-frequency L1 measurement based on the relation of neighbour cell SSB and serving cell BWPs. We think it is necessary to point out that for SSB L1-RSRP measurement, intra-frequency or inter-frequency is defined with reference to the centre frequency and SCS of serving cell SSB but not BWP. 
In Question 2, we think measured RS here refers to SSB as RAN1 has not concluded on supporting CSI-RS L1 measurement yet. Regarding the two scenarios, our view is as following:
Scenario 1: 
	· 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.



[bookmark: _Hlk118469098]If SSB of neighbour cell has the same centre frequency and SCS as serving cell, then this scenario is intra-frequency L1-RSRP measurement. But RAN4 will not define requirements for such a case due to SSB for intra-frequency L1-RSRP measurement is not within active BWPs. 

Scenario 2: 
	· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 



We assume “configured BWP” here includes initial BWP. If the SSB is not within any configured BWPs, it definitely will not align with the SSB for serving cell. Therefore, this scenario is inter-frequency L1-RSRP measurement. 

Proposal 4: Confirm RAN1’s understanding that the scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement in the reply LS.
Proposal 5: Point out that for SSB L1-RSRP measurement, intra-frequency or inter-frequency is defined with reference to the center frequency and SCS of serving cell SSB but not BWP in the reply LS.
Proposal 6: Reply that scenario#1 mentioned in Question 2 may be intra-frequency or inter-frequency L1-RSRP measurement depending on whether SSB of neighbour cell has the same center frequency and SCS as serving cell or not.
Proposal 7: Reply that scenario#2 mentioned in Question 2 is SSB inter-frequency L1 measurement.
3 Summary
In this paper, we provide some views on L1/L2 based inter-cell mobility. We have the following proposals and observations:
Proposal 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: whether to consider timing difference between neighbor cell and serving cell larger than a CP.
Proposal 2: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 3: Reply RAN1 that RAN4 will define intra-frequency L1-RSRP measurement requirements with at least the following three restrictions:
· SFN offset alignment, 
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· RTD of serving cell and neighbour cell is larger than one CP.
Proposal 4: Confirm RAN1’s understanding that the scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement in the reply LS.
Proposal 5: Point out that for SSB L1-RSRP measurement, intra-frequency or inter-frequency is defined with reference to the center frequency and SCS of serving cell SSB but not BWP in the reply LS.
Proposal 6: Reply that scenario#1 mentioned in Question 2 may be intra-frequency or inter-frequency L1-RSRP measurement depending on whether SSB of neighbour cell has the same center frequency and SCS as serving cell or not.
Proposal 7: Reply that scenario#2 mentioned in Question 2 is SSB inter-frequency L1 measurement.
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