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Introduction
In this paper we provide our views on how to consider the L1-RSRP measurement and reporting requirements for LTM operations.
Discussion
L1-RSRP measurement requirements for inter-cell beam management
In Rel-17, L1-RSRP measurement and reporting requirements were specified for inter-cell beam management. The UE is required by the specification to carry out L1-RSRP measurements and reporting on a neighbour cell that is with a different PCID than the serving cell. 
Due to the tight timeline in Rel-17, the group consensus in that release about the condition to applicability of the introduced specifications was quite a big set. This set of conditions, inevitably set a tight restriction to the cases where the requirements are applied, facilitating simplicity in the implementations of the feature of ICBM. The below box captures the mentioned set of conditions.
	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
-	The SSB of the cell with different PCI from serving cell has the same SCS, sfn-SSB-Offset and center frequency as the SSB of the serving cell
-	The timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS
-	The cell with different PCI from serving cell is known 
-	The SSB resources configured for L1-RSRP measurements are measurable


In rel-18 however, we need to expand the applicability of ICBM to more cases to support meaningful LTM operations. The parameters that are considered by the group for relaxation of the existing restrictions in this release are 
· Timing differences between target cell and serving cell
· Reference signals contained in the UE active BWP 
· Sfn-SSB-Offset
Other parameters in the restrictions remain as is. This means that the spec still requires that 
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
Proposal 1: The L1-RSRP measurement and reporting requirements specified in Rel-18 apply only if the conditions are met, and other conditions can be added later according to RAN4 discussions:
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
Staging in Rel-18 specifications
In order to have a reasonable set of use cases and a fair trade-off between requirement coverage and complexity, we propose in the meeting to have a staged specifications/discussions to use cases, considering the above-mentioned relaxation in restrictions and applicability expansion.
In particular for L1-RSRP measurement and reporting requirements, there are multiple stages in this release:
· Stage 1 L1-RSRP measurement and reporting when timing differences between target SSB and the serving SSB are larger than CP length (relax RTD only)
· Stage 2 L1-RSRP measurement and reporting without MG for inter-frequency target cell but target SSB is within UE active BWP (relax intra-frequency and RTD)
· Stage 3 Other SSB based L1-RSRP measurement and reporting (relax BWP, intra-frequency and RTD) (requires MG or solutions related to BWP without restrictions)
· Stage 4 CSI-RS based L1-RSRP measurement and reporting
Under such proposal to have staging in the discussions, we further propose to give priority to the first stages.
Proposal 2: Stage the discussions and specifications for Rel-18 L1-RSRP measurements and reporting for LTM the way below:
· Stage 1 L1-RSRP measurement and reporting when timing differences between target SSB and the serving SSB are larger than CP length (relax RTD only)
· Stage 2 L1-RSRP measurement and reporting without MG for inter-frequency target cell but target SSB is within UE active BWP (relax intra-frequency and RTD)
· Stage 3 Other SSB based L1-RSRP measurement and reporting (relax BWP, intra-frequency and RTD) (requires MG or solutions related to BWP without restrictions)
· Stage 4 CSI-RS based L1-RSRP measurement and reporting
Stage 1/2 L1-RSRP requirements
In stage 1 L1-RSRP requirements, one of the legacy pre-conditions to the applicability of the requirements is relaxed from requiring RTD smaller than CP length to not requiring it anymore. This means that the LTM feature can support the cases where the perceived symbol boundaries from serving and target cells by the UE impose a timing difference that is larger than CP. In fact, this is quite meaningful since we assume in most cases there is propagation delay difference between the target and serving cells in mobility operations for the UE.
Considering that the SSB of a certain carrier frequency align at some extent in all cells in time domain, the main difference imposed in the UE implementation compared to what we had in R17 by this relaxation in stage 1 is that the UE needs to carry out separate processing than the serving cell L1-RSRP measurements to get the results in the target cells.
Measurement accuracy requirements can be affected in this case when the L1-RSRP is measured outside the SMTC. There is case where the UE starts the measurement late to miss the first symbols in a certain cell or there is case where the UE starts the measurement early to miss the last symbols. 
In stage 2 requirements, the target SSB is considered as an inter-frequency SSB but due to the fact that it is covered by the UE active BWP, there is no retuning of frequency needed from the UE. As one of the group consensuses however, there is one condition in this case to be met for UE to correctly carry out the measurement:
· SFN and frame boundary across serving cell and inter-frequency neighbour cells are aligned
The problem is how much alignment is required in this condition so that it does not conflict with the fact that the timing differences between serving cell and target cells are larger than CP length.
Proposal 3: For stage 2 requirements, RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement.
Stage 3 L1-RSRP requirements
Stage 3 requirements apply to the most common cases for field mobility operations. There are two parts in the covered scenarios in stage 3 requirements:
· 3-1 Intra-frequency target SSB outside active BWP
· 3-2 Inter-frequency target SSB measured within measurement gaps
Stage 3-1 requires the outcome from the newly established work item in R18: BWP without restriction WI. Stage 3-2 requirements will be discussed now in RAN4. 
In FR1, it is observed that the measurement behaviours between L1 and L3 measurements are the same and the L3 physical measured samples are used for L1 measurements by serving cell operations. We could consider ICBM operations are the same. Plus in the field FR1 deployments, the SMTC configuration is always the same to SSB configuration for a certain carrier frequency. Thus it is natural that we consider inter-frequency L1-RSRP measurements are carried out together with L3 inter-frequency measurements on the corresponding carriers, within measurement gaps.
Proposal 4: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
In FR2 on the contrary, the UE carries out L1-RSRP measurements separately from L3 measurements. We need to specify dedicated measurement occasions for inter-frequency L1-RSRP measurements and scheduling restrictions during the occasions have to be applied according to UE capabilities. If the UE is required to measure L1-RSRP within measurement gaps then the L3 measurements are affected. Otherwise a dedicated measurement gap pattern can be configured to the UE for L1-RSRP measurements as dedicated purpose.
Proposal 5: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2.
Conclusion
In this paper we provide our views on how to consider the L1-RSRP measurement and reporting requirements for LTM operations.
Proposal 1: The L1-RSRP measurement and reporting requirements specified in Rel-18 apply only if the conditions are met, and other conditions can be added later according to RAN4 discussions:
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
Proposal 2: Stage the discussions and specifications for Rel-18 L1-RSRP measurements and reporting for LTM the way below:
· Stage 1 L1-RSRP measurement and reporting when timing differences between target SSB and the serving SSB are larger than CP length (relax RTD only)
· Stage 2 L1-RSRP measurement and reporting without MG for inter-frequency target cell but target SSB is within UE active BWP (relax intra-frequency and RTD)
· Stage 3 Other SSB based L1-RSRP measurement and reporting (relax BWP, intra-frequency and RTD) (requires MG or solutions related to BWP without restrictions)
· Stage 4 CSI-RS based L1-RSRP measurement and reporting
Proposal 3: For stage 2 requirements, RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement.
Proposal 4: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 5: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2.
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