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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN4 #107 meeting, the L1/L2 based inter-cell mobility were discussed and WF [1] has been approved. In this paper, some issues on L1-RSRP measurement requirements are further discussed.
2. [bookmark: OLE_LINK108][bookmark: OLE_LINK109]Discussion
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: _Hlk135408036][bookmark: _Hlk135980725]Issue 2-1-2: Whether to consider L1 measurements on unknown cell
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.


According to the conclusion of issue 2-1-1, UE should have performed L3 measurement on the neighbour cell before UE performs L1 measurement on that cell. In our opinion, if UE have performed L3 measurement, the cell is known. So, UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
Proposal 1: UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.

[bookmark: _Hlk127802379]Issue 2-1-3: known cell condition for L1-RSRP measurement
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	· Proposals
· Option 1 (CATT, CMCC, Apple, xiaomi, ZTE, CTC):
·  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 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.
· Otherwise, it is unknown
· Option 2 (Nokia): FFS if known condition is needed.
·  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
· Option 3(vivo):
· 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 report of valid L3 measurement results 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


In our understanding, the known cell condition is for UE, so it is sufficient for UE to perform L3 measurement on the target cell, and it is unnecessary to send a valid L3 measurement report.
The time limitation is important, if UE performed L3 measurement on the target cell yesterday, we should not think the cell is known today.
Proposal 2:
· 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.

[bookmark: _Hlk135408073]Issue 2-4-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· [bookmark: _Hlk135222590]Decide whether to support the case that target SSB is not within active BWP for intra-frequency L1 measurement in R18 LTM in RAN4#108 meeting.


[bookmark: OLE_LINK81][bookmark: OLE_LINK82]The scenario where SSB for intra-frequency L1 measurement not covered by serving cell active BWP is not typical case. So, we agree to hold on this case.
Proposal 3: 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.

Issue 2-4-2-1: Basic assumption
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	<Way Forward> FFS the following proposals:
· Proposal 1 (CTC, xiaomi): For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
· Proposal 2 (Ericsson): 
· For all possible RTD values, RAN4 to reuse the same principles of L3-RSRP for L1-RSRP of LTM.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility


[bookmark: OLE_LINK15][bookmark: OLE_LINK16]We agree proposal1, in which case, UE could not perform L1-RSRP measurement on different cells with different timing simultaneously. So, for neighbor cell, either follow serving cell’s FFT timing or introduce interrupt to follow neighbor cell’s FFT timing.
Proposal 4: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.

Issue 2-4-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP.
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	< Way Forward >: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbour cell is within CP.
· FFS: How to define the requirements for multiple neighbor cells in a frequency layer in FR2.


When RTD of serving cell and neighbour cell is always within CP, it is OK although UE is incapable of RTD>CP. So the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline.
Proposal 5: If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbour cell is within CP.

Issue 2-5-2-1: The principles in defining inter-frequency L1-RSRP measurement period with Type 1 MG in FR1
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	<Way Forward> FFS the following proposals:
· Proposal 1 (CATT, Intel, Huawei): In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2 (Ericsson):
·  RAN4 to agree that same MG occasion can be used for performing measurement of L1-RSRP for LTM and L3-RSRP for L3 mobility. In other words, no sharing or scaling is defined for L3 and L1 RSRP measurements for mobility.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility


In our opinion, In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 6: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.

Issue 2-6-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
In last meeting, the way forward on above issue during the last meeting is duplicated as below [1]:
	[bookmark: _Hlk135813020]< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· Reuse legacy value SNR= -3dB


The L1-RSRP measurement is easy to be affected by fast fading, which could lead to inaccurate judgment even ping-pong effect. So, we think the higher SINR is better.
Proposal 7: Reuse legacy value SNR= -3dB.

3. Summary
[bookmark: OLE_LINK51][bookmark: OLE_LINK20][bookmark: OLE_LINK21]In this paper, we provide our views on L1-RSRP measurement requirements. From this discussion we have derived the following proposals: 
Proposal 1: UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
Proposal 2:
· 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.
Proposal 3: 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.
Proposal 4: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 5: If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbour cell is within CP.
Proposal 6: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 7: Reuse legacy value SNR= -3dB.
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