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[bookmark: _Toc535476046]9.5.4	L1-RSRP measurement requirements
[bookmark: _Toc535476047]9.5.4.1	SSB based L1-RSRP Reporting
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-RSRPBM_Measurement_Period_SSB.
The value of TL1-RSRPBM_Measurement_Period_SSB is defined in Table 9.5.4.1-1 for FR1 with M=TBD.
The value of TL1-RSRPBM_Measurement_Period_SSB is defined in Table 9.5.4.1-2 for FR2 with M=TBD and N=TBD1.
Note: for SSB based L1-RSRP measurement, N=1 does not apply.
For FR1,
-	P=1/(1 – TSSB/MGRP), 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=1/(1 – TSSB/TSMTCperiod), when BMSSB-RS is not overlapped with measurement gap and BMSSB-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).
-	P is Psharing factor, when SSBBM-RS is not overlapped with measurement gap and SSBBM-RS is fully overlapped with SMTC period (TSSB = TSMTCperiod).
-	P is 1/(1- TSSB/MGRP - TSSB/TSMTCperiod), when SSBBM-RS is partially overlapped with measurement gap and SSBBM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TSSB < 0.5*TSMTCperiod
-	P is 1/(1- TSSB /MGRP)* Psharing factor, when SSBBM-RS is partially overlapped with measurement gap and SSBBM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP  and TSSB = 0.5*TSMTCperiod
-	P is 1/{1- TSSB /min (TSMTCperiod ,MGRP)}, when SSBBM-RS is partially overlapped with measurement gap (TSSB <MGRP) and SSBBM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P is 1/(1- TSSB /MGRP)* Psharing factor, when SSBBM-RS is partially overlapped with measurement gap and SSBBM-RS is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 3.
Where:
	TSSB = ssb-periodicityServingCell
	TSMTCperiod = the configured SMTC period
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.
Longer evaluation period would be expected if the combination of SSBBM-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Editor’s Note: FFS what evaluation period would be expected if SSBBM-RS are in the same OFDM symbols with RLM/BFD/CBD-RS, or other SSBBM-RS.
Table 9.5.4.1-1: Measurement period TL1-RSRPBM_Measurement_Period_SSB for FR1
	Configuration
	TL1-RSRPBM_Measurement_Period_SSB (ms) 

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

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

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

	Note:	TSSB = ssb-periodicityServingCellis the periodicity of SSB configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



Table 9.5.4.1-2: Measurement period TL1-RSRPBM_Measurement_Period_SSB for FR2
	Configuration
	TL1-RSRPBM_Measurement_Period_SSB (ms) 

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

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

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

	Note:	TSSB = ssb-periodicityServingCellis the periodicity of SSB configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



[bookmark: _Toc535476048]9.5.4.2	CSI-RS based L1-RSRP Reporting
The UE shall be capable of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRPBM_Measurement_Period_CSI-RS.
The value of TL1-RSRPBM_Measurement_Period_CSI-RS is defined in Table 9.5.4.2-1 for FR1 with
-	M=TBD for measurement on periodic and semi-persistent CSI-RS resources
-	M=1 for aperiodic CSI-RS resources
The value of TL1-RSRPBM_Measurement_Period_CSI-RS is defined in Table 9.5.4.2-2 for FR2 with
-	N=[4] if UE is having an active CSI-RS configuration with Repetion On, otherwise N=1.
-	M=TBD and N=TBD for measurement on periodic and semi-persistent CSI-RS resources
-	M=1 and N=1 for aperiodic CSI-RS resources
For FR1,
-	P=1/(1 – TCSI-RS/MGRP), 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 CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,
-	P=1, when CSIBM-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=1/(1 – TCSI-RS/MGRP) , when BMCSI-RS is partially overlapped with measurement gap and CSIBM-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=1/(1 – TCSI-RS /TSMTCperiod), when CSIBM-RS is not overlapped with measurement gap and CSIBM-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P is Psharing factor, when CSIBM-RS is not overlapped with measurement gap and CSIBM-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P is 1/(1- TCSI-RS /MGRP - TCSI-RS /TSMTCperiod), when CSIBM-RS is partially overlapped with measurement gap and CSIBM-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5*TSMTCperiod
-	P is 1/(1- TCSI-RS /MGRP)* Psharing factor, when CSIBM-RS is partially overlapped with measurement gap and CSIBM-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP  and TCSI-RS = 0.5*TSMTCperiod
-	P is 1/{1- TCSI-RS /min (TSMTCperiod ,MGRP)}, when CSIBM-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and CSIBM-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P is 1/(1- TCSI-RS /MGRP)* Psharing factor, when CSIBM-RS is partially overlapped with measurement gap and CSIBM-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor is 3.
Where:
	TSMTCperiod = the configured SMTC period
	TCSI-RS = the periodicity of CSI-RS configured for L1-RSRP measurement
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.
Note: The overlap between CSI-RS for L1-RSRP measurement and SMTC means that CSI-RS for L1-RSRP measurement is within the SMTC window duration.
Longer evaluation period would be expected if the combination of CSIBM-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
Editor’s Note: FFS what evaluation period would be expected if CSIBM-RS are in the same OFDM symbols with RLM/BFD/CBD-RS, or other CSIBM-RS.
Table 9.5.4.2-1: Measurement period TL1-RSRPBM_Measurement_Period_CSI-RS for FR1
	Configuration
	TL1-RSRPBM_Measurement_Period_CSI-RS (ms) 

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

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

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

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



Table 9.5.4.2-2: Measurement period TL1-RSRPBM_Measurement_Period_CSI-RS for FR2
	Configuration
	TL1-RSRPBM_Measurement_Period_CSI-RS (ms) 

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

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

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

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.
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