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1 Introduction
[bookmark: OLE_LINK6]In RAN#96e meeting, the work item [1] on study further NR mobility enhancements was approved as one of Rel-18 RAN4 package. During RAN4 #107 meeting, we have reached lots of consensus on L1/L2 inter-cell mobility delay requirements in [2] for inter-cell mobility. In this contribution, we want to share further considerations on these issues. 
2 Discussion
	[bookmark: _Hlk135980725]Issue 2-1-2: Whether to consider L1 measurements on unknown cell
< 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.
· 


Firstly, we would like to express our opinion on whether to consider L1 measurements on unknown cell. In our understanding, the purpose of introducing L1 measurement is to reduce handover delay. If measurements are performed on unknown cell, the advantage of L1 measurement may not be reflected. So we suggest not performing L1 measurements on unknown cell. In response to this issue, some companies proposed using "undetected" or "undetectable" or "unknown" during the last meeting discussion. According to our understanding, "undetected" indicates that the cell is currently undetected but but may be detectable, while "undetectable" indicates that the cell cannot be detected. In comparison, we prefer to use "unknown" and can modify it based on the legacy definition. Meanwhile, we are open to undetected or undetectable.
Proposal 1: UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
	[bookmark: _Hlk132896914]Issue 2-1-3: known cell condition for L1-RSRP measurement
<Way Forward> FFS the following options: 
· 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
· 


The related issue is the known cell condition for L1-RSRP measurement. The known cell condition of Rel-17 ICBM can be used as baseline to define known cell for L1-RSRP measurement for Rel-18 LTM, but update are needed. 
As we known, the purpose of R17 ICBM is beam management and not to consider the inter-frequency case. But for R18 LTM, we should consider both intra-frequency and inter-frequency. Therefore, the conditions need to be updated accordingly to cover inter-frequency case. Additional, we have reached the agreement that L3 measurement report is not the prerequisite of L1 measurement configuration for the behaviour of the NW and UE should have performed L3 measurement on the neighbour cell before UE performs L1 measurement on that cell from the view of UE. Consequently, no need to consider the measurement report as one of the conditions. 
The company proposes to remove the time limit that “during the last [5] seconds”, but we believe that this time condition is necessary as it can limit L3 measurements to a certain time. Without a time limit, the measurement results are likely to be invalid due to long time intervals.
Proposal 2. 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
	[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
< 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.




Based on the WF from the previous meeting [2], we need to 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. In R17 ICBM, the intra-frequency L1-RSRP measurement requirements are specified for the scenario that SSB from the cell with different PCI is completely contained in the active BWP. 
	The requirements in the clause 9.13 are applicable to inter-cell beam management and inter-cell multi-TRP scenarios.
The requirements in clause 9.13 apply, provided the SSB from cell with PCI different from serving cell configured for L1-RSRP if the following conditions are met:
-	the number of cells with PCI different from seving cells Nmax = 1 for FR2 and Nmax = maxNrofAdditionalPCI for FR1. Where, maxNrofAdditionalPCI is defined in TS 38.331 [2]. 
-	The SSB from the cell with different PCI completely contained in the active BWP or associated with initial downlink BWP of the UE
-...



Since ICBM is used for beam management, while LTM is mainly used for mobility and we need to discuss whether to support scenarios where SSB is not within active BWP. When the SSB for intra-frenquency L1 measurement not covered by serving cell active BWP, the gap-based solution needs to be considered. Currently, the work on BWP without restrictions is being discussed in RAN4 and table1 provides the summary on L1-RSRP measurement standardstatus [3], we prefer to only consider L1 measurement within active BWP in Release 18.
Table 1. L1-RSRP measurement standard status
	Measurement type
	SSB location
	Supported or not?

	 Measurement on serving cell
	Within active BWP
	Supported in R15

	
	Outside active BWP
	On-going discussion on bwp-WithoutRestriction (i.e., FG 6-1a) 

	Intra-frequency neighbor cell
	Within active BWP
	Supported in Rel-17 FeMIMO

	
	Outside active BWP
	To discuss in Rel-18 LTM



Proposal 3: The L1-RSRP measurement requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP without restrictions.
	Issue 2-3-3: How to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability
<Way Forward> FFS the following options:
· Option 1 (MTK, Apple): Regarding how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability, RAN4 can wait for RAN1 conclusion at this time.
· Option 2 (CATT): It is possible for UE to autonomously down select cells and/or SSBs for L1 measurements. 
· The down selection criteria can be defined based on NW indication or event configuration.
· It would be better to discuss the event conditions that trigger the downward selection of cells and/or SSBs in RAN2.
· Option 3 (CTC, Intel): The configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.
· Option 4 (vivo): No RRM requirements are defined if the number of cells configured/activated to perform L1 measurement exceeds UE capability.
· Option 5 (ZTE): Up to UE implementation.
· Option 6 (Nokia): Maximum number of cells configured for L1-measurements can be higher than the maximum number UE is capable of measuring
· Option 7 (Ericsson): When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can measure, down selection of cells for LTM measurement is based on explicit or implicit indication from the NW
· Option 8 (QC): If UE autonomously selects cells/SSBs for LTM L1-RSRP measurements among preconfigured cells/SSBs for LTM L3 measurements, the down selected LTM cells are considered known cells in terms of requirement applicability rule even without so-called an intermediate LTM L3 measurement report.



This issue is about how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability. It was agreed that the supported maximum number of cells/SSBs configured for L1 measurement is up to UE capability. If configuring more cells than UE capability is not allowed, based on the UE capability, NW may need to reconfigure the cells. In our understanding, it should be allowed that the SSB configured for L1 measurement on neighbour cells exceeds the UE capability to make sure NW can configure equal number of cells for all the UEs which with different capabilities.
If the configuration exceed UE capability, down selection maybe a good choice. We suggest that the dowm selection of the candidate cells to perform L1 measurements should be indicated by NW as NW needs to be able to control whether UE is expected to perform L1 measurement.
Proposal 4. When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can down selection of cells for LTM measurement is based on indication from the NW.

	Issue 2-6-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
< 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



Another issue is whether L1-RSRP measurement accuracy requirements, which only used for beam managements can be applicable to L1/L2 mobility. In TS 38.133, side condition Ês/Iot in intra-frequency L1-RSRP measurement accuracy requirement is specified -3dB. And in legacy mobility, side condition Ês/Iot in intra-frequency and inter-frequency L3-RSRP accuracy requirement is -6dB. 
In the last meeting, RAN4 agreed to introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report. In our understanding, UE can directly re-use legacy L3 measurement behaviour while reporting the L3-measurement to the network within the LTM reporting format.
	Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
<Agreement>
· Baseline: UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· UE shall support L1 measurements for at least [2 or 3] neighboring cells
· Introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· Note 1: No impact on RAN1/2 design is expected
· Note 2: the principles of the solution need to be agreed in RAN4 #108 meetings and the mechanism can be removed if no consensus reached on solution.



Based on our understanding, the side condition of intra-frequency L1-RSRP measurement accuracy requirements is depending on the issue 2-2-1. If we introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report, we could reuse legacy value of L3 measurement for L1/L2 mobility, at least -6 dB can be identical to legacy RRM. Otherwise, the side condition for measurement accuracy requirement is -3dB as existing L1 measurement.
Proposal 5 . Propose to use legacy value of L3 measurement for L1/L2 mobility if we introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report.

3 Conclusion
In this contribution, we give some discussions on L1/L2 inter-cell mobility delay requirements mobility, The conclusions are:
Proposal 1: UE is not required to perform L1 measurements on unknown cell.
Proposal 2. 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
Proposal 3: The L1-RSRP measurement requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP without restrictions.
Proposal 4. When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can down selection of cells for LTM measurement is based on indication from the NW.
Proposal 5 . Propose to use legacy value of L3 measurement for L1/L2 mobility if we introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report.
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