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Start of Change 1
9.y	NR inter-frequency L1 measurement
9.y.1	Introduction
A L1-RSRP measurement is defined as an inter-frequency L1-RSRP measurement provided it is not defined as an intra- frequency L1-RSRP measurement according to clause [9.x].
When measurement gaps are provided, the UE shall be able to perform inter-frequency L1-RSRP measurements of SSBs from inter-frequency neighbor cells. 
The UE shall be able to measure all SSB resources within the CSI-ResourceConfig settings configured for L1-RSRP measurement on inter-frequency neighbor cells with measurement gaps. If the number of resources exceeds the UE capability indicated by [TBD], it is up to UE implementation on how to choose resources to measure.
The UE shall report the measurement quantity (reportQuantity) and send periodic, semi-persistent or aperiodic reports, according to the higher layer parameter reportConfigType of each reporting setting CSI-ReportConfig.
9.y.2	Requirements Applicability
The requirements in clause 9.x.zy apply if the following conditions are met:
-	FFS: The SSB configured for inter-frequency L1-RSRP measurement is on the same carrier frequency of SSB configured for RRM measurement in one of the measurement objects configured in the measObjectNR.
-	The inter-frequency neighbor cell is known. 
-	The SSB resources configured for inter-frequency L1-RSRP measurements are measurable.
An SSB resource configured for inter-frequency L1-RSRP shall be considered measurable when for each relevant SSB the following conditions are met: 
-	L1-RSRP related side conditions given in [clauses 10.1.19.1 and 10.1.20.1 for FR1 and FR2], respectively, for a corresponding band, 
-	SSB_RP and SSB Ês/Iot according to [Annex B.2.4.1] for a corresponding band. 
The inter-frequency neighbor cell is considered as known if the following conditions are met in this requirement:
-	During the last 5 seconds before the reception of the cell switch command:
-	the UE has sent a valid L1 or L3 measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
[TBA]
Otherwise, the cell is unknown.
9.y.3	Measurement Reporting Requirements
The UE shall send L1-RSRP reports for report configurations configured for the inter-frequency L1 measurement on neighbor cell. 
The UE shall report the L1-RSRP value as a 7-bit value in the range [-140, -44] dBm with 1dB step size according to clause 10.1.6. If nrofReportedRS is configured to be larger than one, or if groupBasedBeamReporting-r17 is enabled, the UE shall use differential L1-RSRP based reporting as defined in clause 10.1.6. The differential L1-RSRP is quantized to a 4-bit value with 2dB step size. The mapping between the reported L1-RSRP value and the measured quantity is described in 10.1.6.
In EN-DC and NE-DC operation, when the UE is configured to perform E-UTRA SRS carrier-based switching an additional delay can be expected in FR1 if the UE is capable of per-FR gap, or an additional delay can be expected in both FR1 and FR2 if the UE is not capable of per-FR gap. 
9.y.3.1	Periodic Reporting 
Reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively. 
The UE shall transmit the periodic L1-RSRP reporting on PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 38.214 [26]. 
9.y.3.2	Semi-Persistent Reporting 
Reported L1-RSRP measurements contained in a Semi-Persistent L1-RSRP measurement report shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively. This requirement applies for semi-persistent L1-RSRP reports send on PUSCH or PUCCH. 
The UE shall only send semi-persistent L1-RSRP measurement reports on PUSCH, if a DCI request has been received. 
The UE shall only send semi-persistent L1-RSRP measurement reports on PUCCH, if an activation command [7] has been received. 
The UE shall transmit the semi-persistent L1-RSRP reporting on PUSCH or PUCCH over the air interface according to the periodicity defined in clause 5.2.1.4 in TS 38.214 [26]. 
9.y.3.3	Aperiodic Reporting 
Reported L1-RSRP measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered semi-persistent L1-RSRP reports shall meet the requirements in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively. 
The UE shall only send aperiodic L1-RSRP measurement report if a DCI trigger has been received. 
After the UE receives CSI request in DCI, the UE shall transmit the aperiodic L1-RSRP reporting on PUSCH over the air interface at the time specified according to clause 6.1.2.1 in TS 38.214 [26].
9.y.4	Number of cells and number of SSB
[TBA]For inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing L1-RSRP measurements for at least [[TBD] cells/SSBs based on UE capability].

9.y.5	inter-frequency L1-RSRP with MG
9.y.5.1	Inter-frequency SSB based L1-RSRP Reporting
If an inter-frequency neighbor cell is known according to [9.x.z.2], the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_Inter. The requirements specified in this clause are only applicable when
-	highSpeedMeasFlag-r16 is not configured, and 
-	highSpeedMeasFlagFR2-r17 is not configured, and 
-	highSpeedMeasCA-Scell-r17 is not configured, and
-	[Concurrent gaps are not configured, and]
-	SSBs of the neighbor cell configured for inter-frequency L1-RSRP measurement are fully or partially overlapped with measurement gaps.
If an inter-frequency neighbor cell is known according to [9.y.2], the UE shall be capable of performing L1-RSRP measurements based on the configured SSB resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_Inter if deriveSSB-IndexFromCellInter-r17 is enabled on target frequency layers or UE is indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured) of the same cell. Otherwise, UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_SSB_inter+TSSB_time_index_inter, where TSSB_time_index_inter is the time period used to acquire the index of the SSB being measured given in Table 9.3.4. 
The value of TL1-RSRP_Measurement_Period_SSB_Inter is defined in Table 9.y.5.1-1 for FR1. The value of TL1-RSRP_Measurement_Period_SSB_Inter is defined in Table 9.y.5.1-2 for FR2, where
-	M=[TBD1 or 2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=[TBD3 or 4] otherwise 
-	N= 8.
-	CSSFinter: it is a carrier specific scaling factor and is determined according to [CSSFwithin_gap] in clause 9.1.5.x for L1-RSRP measurement conducted within measurement gaps.
Editors’ Note:  The requirements are FFS.
Table 9.y.5.1-1: Inter-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_Inter for known cells in FR1
Editors’ Note: TBA.
	Condition
	TL1-RSRP_Measurement_Period_SSB_Inter

	No DRX
	Max(Treport, Ceil(M * Kgap)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(M  1.5 * Kgap)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(M * Kgap)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.



Table 9.y.5.1-2: Inter-frequency L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_Inter for known cells in FR2
Editors’ Note: TBA.
	Condition
	TL1-RSRP_Measurement_Period_SSB_Inter

	No DRX
	Max(Treport, Ceil(Kgap  M*N)  Max(MGRP, SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(1.5 * Kgap  M*N)  Max(MGRP, SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  M*N)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
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