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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN4 #106-bis-e 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: OLE_LINK5][bookmark: OLE_LINK6]Issue 2-2-1: DL synchronization assumption for L1 measurements
In last meeting, companies had different views on DL synchronization assumption for L1 measurements. The Way forward during the last meeting is duplicated as below [1]:
	[bookmark: _Hlk132991709]< Way forward >: FFS the following options
· Option 1 (MTK, Xiaomi, vivo, Huawei, Apple): Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed 
· whether SFN level sync is needed waits for RAN1 progress.
· Option 2 (vivo, Ericsson, Nokia): FFS


In our understanding, the frame/slot/symbol level synchronization and SSB index are necessary for L1 measurement, in which case, UE is able to know which symbols should be measured. Otherwise, UE needs extra time to obtain this information, e.g., cell search and PBCH decoding.
Proposal 1: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.

[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Issue 2-2-3: Whether L1 measurement configured after receiving L3 measurement report on that cell
In last meeting, companies had different views on whether L1 measurement configured after receiving L3 measurement report on that cell. The Way forward during the last meeting is duplicated as below [1]:
	< Way forward >: FFS the following options
· Option 1 (MTK, Xiaomi, Huawei, CTC, Apple, CATT): UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds.
· Option 2 (MTK, Ericsson): When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.
· Option 3 (CMCC, MTK, Nokia): L3 measurement report is not a prerequisite for LTM L1-measurement configuration.


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]From the view of UE, the frame/slot/symbol level synchronization and SSB index are necessary for L1 measurement. And these could be obtained by L3 measurement. If not, UE needs extra time to perform cell search and PBCH decoding. Therefore, we think UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement. In other words, the number of beams is large, especially for FR2. So, whether the Network indicate or UE autonomous down select, the range of L1 measurement is necessary.
From the view of Network, we think it is better to configure L1 measurement by combining L3 measurement report and other matters, e.g., load balance. We think the L1 measurement configuration may be imprecise without L3 measurement report. So, for option3, need further discussion.
Proposal 2: 
From the view of UE, UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement.
From the view of Network, L3 measurement report is important. Network could configure L1 measurement by combining L3 measurement report and other matters, e.g., load balance.

[bookmark: _Hlk132896914][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Issue 2-2-4: known cell condition for L1-RSRP measurement
In last meeting, companies had different views on known cell condition for L1-RSRP measurement. The Way forward during the last meeting is duplicated as below [1]:
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]< Way forward >: FFS the following options
· Option 1(MTK, Xiaomi, Huawei, CTC, Apple, ZTE, OPPO, Ericsson, QC):
· Target cell is considered as known if the following conditions are met in this requirement:
· 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):
· 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 (CMCC):
· 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


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 3: 
· 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: OLE_LINK29][bookmark: OLE_LINK30]Issue 2-4-3: How to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability?
In last meeting, companies had different views on how to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability. The Way forward during the last meeting is duplicated as below [1]:
	[bookmark: OLE_LINK47][bookmark: OLE_LINK48]< Way forward >: FFS the following options
· Option 1: The configured SSB for L1 measurement on neighbor cell shall not exceed UE capability.
· Option 2: UE autonomous down selection of cells and/or SSBs for L1 measurements and/or L1 measurement and report based on the event conditions NW configured.
· Option 3: Down selection can be defined based on NW indication.


As the description in issue 2-2-3, if Network combines the L3 measurement report from UE and other matters, the range of candidate cell is more accurate, which is more beneficial to both Network and UE. Because the UE could obtain more data rate, Network could achieve better load balance. 
So, we think the L1 measurement absolutely configured by Network is better, in which case, the configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.
Proposal 4: The configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.

[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Issue 2-5-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
In last meeting, companies had different views on whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP. The Way forward during the last meeting is duplicated as below [1]:
	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]< Way forward >: FFS the following option
· 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.


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 5: 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.

[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Issue 2-5-2-1: Basic assumption
In last meeting, companies had different views on basic assumption. The Way forward during the last meeting is duplicated as below [1]:
	< Way forward >: FFS the following options
· Proposal 1: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement
· Proposal 2: For UE incapable of RTD>CP, assume that UE follows serving cell’s FFT timing even when measures intra-frequency neighbour cell.


[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 6: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.

[bookmark: _Hlk132897897][bookmark: OLE_LINK35][bookmark: OLE_LINK36]Issue 2-6-1-1: Type of inter-frequency L1-RSRP measurement to support
In last meeting, companies had different views on type of inter-frequency L1-RSRP measurement to support. The Way forward during the last meeting is duplicated as below [1]:
	< Way forward >: FFS the following options
· Option 1: As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· Option 2: Both inter-frequency L1-RSRP measurement with gap and without gap should be considered
· Option 3: 
· Consider both inter-frequency with Type 1 MG and inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP) 
· Introduce a UE capability for inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP). 
· FFS the details
· Option 4: For R17 L1 measurement, NOT to define inter-frequency L1 measurement requirements. For new Type of L1 measurement if agreed in other WGs, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.


In our understanding, for inter-frequency L1-RSRP measurement, it is not a typical scenario where the target cell’s SSB is completely contained in the DL active BWP. So, inter-frequency L1-RSRP measurement with type 1 MG could be baseline, and inter-frequency without gap could be a new UE capability. 
For NCSG and NeedforGap, we think they could be hold on until R19.
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Proposal 7: 
· Inter-frequency L1-RSRP measurement with type 1 MG could be baseline, and inter-frequency without gap could be a new UE capability.
· [bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58]For NCSG and NeedforGap, hold on temporarily.

Issue 2-7-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
In last meeting, companies had different views on side condition of intra-frequency L1-RSRP measurement accuracy requirements. The Way forward during the last meeting is duplicated as below [1]:
	< Way forward >: FFS the following options
· Option 1: Reuse legacy value SNR= -3dB
· Option 2: SNR = -6dB (same as L3 measurement) 
· Option 3: For R17 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For new type of L1 measurements if agreed by other WGs, the side condition for measurement accuracy requirements is -6dB.


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 8: 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: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.
Proposal 2: 
From the view of UE, UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement.
From the view of Network, L3 measurement report is important. Network could configure L1 measurement by combining L3 measurement report and other matters, e.g., load balance.
Proposal 3: 
· 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 4: The configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.
Proposal 5: 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 6: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 7: 
· Inter-frequency L1-RSRP measurement with type 1 MG could be baseline, and inter-frequency without gap could be a new UE capability.
· For NCSG and NeedforGap hold on temporarily.
Proposal 8: Reuse legacy value SNR= -3dB.
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