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<Start of Change 1>
9.13	L1-RSRP measurements for a cell with different PCI from serving cell
9.13.1	Introduction
When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured measurement resources from cell with different PCI in addition to serving cell (including PCells and SCells), with the measurement resources configured as SSBs the cell with different PCI. 
For the requirements defined in this clause, the SSB resource(s) for L1-RSRP measurement on cell(s) with different PCI should meet the following conditions
associated with PCI indices different from PCell PCI indicated in physCellId
the same center frequency, SCS and sfn-SSB-Offset as the SSB from PCell
indicated by the csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP
completely contained in the active BWP or associated with initial downlink BWP of the UE
[and the number of SSB resources does not exceed [beamManagementSSB-CSI-RS [X]].
Editor’s Note: pending on ongoing discussion in RAN1 and RAN2, RAN4 further study the value of [X], e.g. [X] is the higher layer parameter [NumberOfAdditionalPCI] or is UE capability indicated by beamManagementSSB-CSI-RS.
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 for the active BWP.
The requirements defined in this clause are applicable to NR SA operation mode.
9.13.2	Requirements Applicability 
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 SSB resources configured for L1-RSRP measurements are measurable
An SSB resource configured for L1-RSRP for cell with different PCI from serving cell 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 cell with different PCI from serving cell is considered as known if the following conditions are met in this requirement:
- The SSB of the cell with different PCI from serving cell has the same SCS and center frequency as the SSB of the PCell
- 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 UE has sent a valid L3 measurement report during the last 5 seconds, and
- The SSB from the cell with different PCI remains detectable according to the cell identification requirements specified in clause 9.2.
	Otherwise, the cell is unknown.

9.13.3	Measurement Reporting Requirements 
The UE shall send L1-RSRP reports only for report configurations configured for the active BWP. 
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 10.1.19 for FR1 and 10.1.20 for FR2 if nrofReportedRS is configured to one. 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 10.1.19 for FR1 and 10.1.20 for FR2. 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. 
9.13.3.1	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 only send periodic L1-RSRP measurement reports for an active BWP. 
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]. 
9.13.3.2	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]. 
9.13.3.3	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].

9.13.4	L1-RSRP measurement requirements
9.13.4.1	Inter-cell SSB based L1-RSRP Reporting
If a cell with PCI different from serving cell is known according 9.13.2, 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_InterCell_Known.
The requirements specified in this clause is applicable if the number of cells with PCI different from seving cells Nmax, on which UE is required to perform inter-cell BM. The value of Nmax is: 
· , is no more than one for FR2. 
· UE capability defined by RAN1 for FR1.
The value of TL1-RSRP_Measurement_Period_SSB_InterCell_Known is defined in Table 9.13.4.1-1 for FR1 and Table 9.13.4.1-2 for FR2, where 
-	M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise 
-	N= 8.
For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
For FR2,
-	P=, when SSB is not overlapped with measurement gap and SSB is partially overlapped with SMTC occasion (TSSB_CDP < TSMTCperiod). 
-	P=, when SSB is partially overlapped with measurement gap and SSB is partially overlapped with SMTC occasion (TSSB_CDP < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TSSB_CDP < 0.5*TSMTCperiod
-	P= ,when SSB is partially overlapped with measurement gap (TSSB_CDP <MGRP) and SSB is partially overlapped with SMTC occasion (TSSB_CDP < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
Where:
-	TSSB_CDP = SSB periodicity of the cell with PCI different from serving cell
-	TSMTCperiod = the configured SMTC period
-	PCDP = [2] if the SSB measurement occasions of the cell with PCI different from serving cell are fully overlapped with SSB measurement occasions of the serving cell, and TSSB_SC = TSSB_CDP < TSMTCperiod
-	PCDP = 1 if the SSB measurement occasions of the cell with PCI different from serving cell are fully overlapped with SSB measurement occasions of the serving cell, and TSSB_SC < TSSB_CDP < TSMTCperiod
-	PCDP = 1 if the SSB measurement occasions of the cell with PCI different from serving cell are partially overlapped with SSB measurement occasions of the serving cell, and TSSB_CDP < TSSB_SC = TSMTCperiod, and SSB measurement occasions of the serving cell are fully overlapped with SMTC. 
-	PCDP = , if the SSB measurement occasions of the cell with PCI different from serving cell are partially overlapped with SSB measurement occasions of the serving cell, and TSSB_CDP < TSSB_SC, and SSB measurement occasions of the serving cell are partially overlapped with SMTC (TSSB_SC < TSMTC)
-	TSSB_SC = ssb-periodicityServingCell of the serving cell
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. TSMTCperiod is the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of all CCs in FR2 have the same offset.
Longer evaluation period would be expected if the combination of SSB, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For either an FR1 or FR2 cell with PCI different from serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For either an FR1 or FR2 cell with PCI different from serving cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
Table 9.13.4.1-1: Inter-cell L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_InterCell_Known for known cells with different PCIs in FR1
	Configuration
	TL1-RSRP_Measurement_Period_SSB_InterCell_Known (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB_CDP)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB_CDP))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB_CDP is the periodicity of the SSB-Index configured for inter-cell L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	[K = 1 when TSSB_CDP ≤ 40 ms and highSpeedMeasFlag-r16 are configured; otherwise] K = 1.5.
[Note 3:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16]]
[Editor’s Note: Whether inter-cell L1-RSRP measurement requirements are applicable in HST scenario]



Table 9.13.4.1-2: Inter-cell L1-RSRP measurement period TL1-RSRP_Measurement_Period_SSB_InterCell_Known for known cells with different PCIs in FR2
	Configuration
	TL1-RSRP_Measurement_Period_SSB_InterCell_Known (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB_CDP)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB_CDP))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB_CDP is the periodicity of the SSB-Index configured for inter-cell L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



9.13.5	Measurement restriction for L1-RSRP measurement
The UE is required to be capable of measuring SSB for L1-RSRP without measurement gaps. The UE is required to perform the SSB measurements with measurement restrictions as described in the following clauses.
Unless explicitly stated, the SSB to be measured for L1-RSRP measurement is transmitted from cell(s) with PCI different from serving cell(s).

9.13.5.1	Measurement restriction for SSB based L1-RSRP
For FR1, 
when the SSB for L1-RSRP measurement is in the same OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
-	UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
when the SSB for L1-RSRP measurement is in the same OFDM symbol as SSB for L1-RSRP measurement, 
-	UE shall be able to measure the SSB for L1-RSRP measurement without any restriction; 
when the SSB for L1-RSRP measurement is in the same OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement, 
-	If SSB and CSI-RS have same SCS, UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;
-	If SSB and CSI-RS have different SCS,
-	If UE supports [simultaneousRxDataSSB-DiffNumerology], UE shall be able to measure the SSB for L1-RSRP measurement without any restriction;restriction.
-	If UE does not support [simultaneousRxDataSSB-DiffNumerology], UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
Editor’s note: FFS whether the existing IE simultaneousRxDataSSB-DiffNumerology can be reused for non-serving cell. 
For FR2, 
when the SSB for L1-RSRP measurement on one CC is in the same OFDM symbol as SSB transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both the two SSBs. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
when the SSB for L1-RSRP measurement on one CC is in the same OFDM symbol as SSB for L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both the two SSBs. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
when the SSB for L1-RSRP measurement on one CC is in the same OFDM symbol as CSI-RS transmitted from serving cell(s) for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band, UE is required to measure one of but not both SSB for L1-RSRP measurement and CSI-RS. Longer measurement period for SSB based L1-RSRP measurement is expected, and no requirements are defined.
For FR2, if the network configures same or mixed numerology between SSB for L1-RSRP measurement on one FR2 band and CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement on the other FR2 band, UE shall be able to perform the related SSB based measurements in one band without any measurement restrictions in the other band, provided that UE is capable of independent beam management on this FR2 band pair.
Editor’s note: FFS the joint requirement of inter-cell BM and IBM.

9.13.6	Scheduling availability of UE during L1-RSRP measurement
Scheduling availability restrictions described in the following clauses apply for the following conditions/scenarios:
· when the UE is performing L1-RSRP measurement on additional serving cell and/or cell(s) with PCI different from serving cell(s), scheduling restrictions specified in this clause apply for serving cell. 
· when UE is performing L1-RSRP measurement on serving cell and/or cell(s) with PCI different from serving cell, scheduling restriction specified in this clause apply for additional serving cell. 

9.13.6.1	Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1
There are no scheduling restrictions due to L1-RSRP measurement performed on SSB as RS for L1-RSRP measurement with the same SCS as PDSCH/PDCCH on serving cell(s) and cell(s) with PCI different from serving cell(s) in FR1.
9.13.6.2	Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support [simultaneousRxDataSSB-DiffNumerology] [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not support [simultaneousRxDataSSB-DiffNumerology] [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured for L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS and reception of PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI may be on serving cell(s) and cell(s) with PCI different from serving cell(s).
Editor’s note: FFS simultaneousRxDataSSB-DiffNumerology can be reused for non-serving cell.
When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on cell(s) with PCI different from serving cell(s) where L1-RSRP measurement is performed apply to all serving cells and cell(s) with PCI different from serving cell(s) in the same band on the symbols that fully or partially overlap with restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) and cell(s) with PCI different from serving cell(s) configured in other bands than the bands in which the serving cell where L1-RSRP measurement is performed is configured.

9.13.6.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where where the transmission of PUCCH/PUSCH/SRS and reception of PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI may be on serving cell(s) and cell(s) with PCI different from serving cell(s).
When intra-band carrier aggregation in FR2 is performed, the scheduling restrictions on cell(s) with PCI different from serving cell(s) where L1-RSRP measurement is performed apply to all serving cells and cell(s) with PCI different from serving cell(s) in the band on the symbols that fully or partially overlap with restricted symbols.
When inter-band carrier aggregation in FR2 is performed, there are no scheduling restrictions on FR2 serving cells in the bands due to L1-RSRP measurement performed on FR2 serving cell(s) in different band(s), provided that UE is capable of independent beam management on this FR2 band pair. Additionally, there is no scheduling restriction if the UE is configured with different numerology between SSB on one FR2 band and data on the other FR2 band provided the UE is configured for IBM operation for the band pair.
Editor’s note: FFS the joint requirement of inter-cell BM and IBM.
If following conditions are met,
-	UE has been notified about system information update through paging,
-	The gap between UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set and that notifies system information update, and the PDCCH that UE monitors in the Type0-PDCCH CSS set, is greater than 2 slots,
For the SSB and CORESET for RMSI scheduling multiplexing patterns 3, UE is expected to receive the PDCCH that UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured for L1-RSRP measurement; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, UE is expected to receive PDSCH that corresponds to the PDCCH that UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured for L1-RSRP measurement.
9.13.6.4	Scheduling availability of UE performing L1-RSRP measurement on FR1 or FR2 in case of FR1-FR2 inter-band CA
There are no scheduling restrictions on FR1 serving cell(s) and cell(s) with PCI different from a serving cell(s) due to L1-RSRP measurement performed on FR2 cell(s) with PCI different from a serving cell(s).
There are no scheduling restrictions on FR2 serving cell(s) and cell with PCI different from a serving cell(s) due to L1-RSRP measurement performed on FR1   cell with PCI different from a serving cell(s).
Editor’s note: FFS whether the scheduling availability on non-serving cell is needed or not when the UE is performing L1-RSRP measurement on serving cell(s)

<End of Change 1>


