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9.5 L1-RSRP measurements for Reporting

9.5.1
Introduction
The UE shall be able to measure SSB, CSI-RS or both and perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP when configured by PCell or the PSCell. The measurements shall be performed on the resources configured for L1-RSRP measurements within the active BWP.
The UE shall be able to measure all CSI-RS resources and or SSB resources of the CSI Resource set(s) within the CSI Resource settings configured for the active BWP.
Unless the reporting quantity is set to ‘none’ in a CSI-RS resource, the UE shall report the quantity for the CSI reporting configuration associated by the reporting quantity. 
9.5.2
Requirements applicability

The requirements in Section 9.5 apply, provided:

· The CSI-RS and/or SSB resources configured for L1-RSRP measurements measurable.

An CSI-RS and/or SSB resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS and/or SSB:

-
L1-RSRP related side conditions given in Sections 10.x.x for a corresponding Band,

-
SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
9.5.3
Number of CSI-RS and SSB Resources

The UE shall be able to measure up to 64 resources within a CSI-RS resource set and up to 16 CSI-RS resource sets, with a total number of different CSI-RS resources over all resource sets not exceeding 128 CSI-RS resources.

If the parameter groupBasedBeamReporting set to 'disabled' the UE shall be able to measure at least 64 [CSI-RS and/or SSB] resources. The UE shall be able to report at least ‘nrofReportedRS’ different [CRI and/or SSBRI] for each report setting in a single report.

If the parameter groupBasedBeamReporting set to 'enabled' the UE shall be able to measure at least 64 [CSI-RS and/or SSB] resources. The UE shall be able to report 2 different [CRI and/or SSBRI] for each report setting in a single report.
9.5.4
Measurement Reporting Requirements

The UE shall only send L1-RSRP reports 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 section 10.1.x if nrofReportedRS is configured to one. Otherwise, and additionally if groupBasedBeamReporting is enabled the UE shall use differential L1-RSRP based reporting as defined in section 10.1.x.
9.5.4.1
Periodic Reporting
Reported L1-RSRP measurements contained in periodic L1-RSRP reports shall meet the requirements in sections 10.x, 10.y and 10.z, respectively.
The UE shall not send any periodic L1-RSRP reports, as long as no triggering request have been received.

The L1-RSRP reporting delay is defined as the time between a request or command that will trigger an L1-RSRP report and the point when the UE starts to transmit the L1-RSRP report over the air interface.
The periodic L1-RSRP reporting delay shall be less than [TBD] for a triggered periodic L1-RSRP report and less than [TBD] for an L1-RSRP requested by [activation command [36.321]].
9.5.4.2
Semi-Persistent Reporting
Reported L1-RSRP measurements contained in Semi-Persistent L1-RSRP reports shall meet the requirements in sections 10.x, 10.y and 10.z, respectively. This requirement applies for semi-persistent L1-RSRP reports send on PUSCH or PUCCH.
The UE shall not send any semi-persistent L1-RSRP reports on PUSCH, as long as no DCI request have been received.

The UE shall not send any semi-persistent L1-RSRP reports on PUCCH, as long as no activation command [38.321] have been received.
The L1-RSRP reporting delay is defined as the time between a request or command that will trigger an L1-RSRP report and the point when the UE starts to transmit the L1-RSRP report over the air interface.
The Semi-persistent L1-RSRP reporting delay shall be less than [TBD] for a DCI requsted semi-persistent L1-RSRP report and less than [TBD] for an L1-RSRP requested by activation command [36.321].
9.5.4.3
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 sections 10.x, 10.y and 10.z, respectively. 
The UE shall not send any aperiodic L1-RSRP reports, as long as no DCI trigger state have been received.

The L1-RSRP reporting delay is defined as the time between a DCI request that will trigger an L1-RSRP report and the point when the UE starts to transmit the L1-RSRP report over the air interface.
The aperiodic L1-RSRP reporting delay shall be less than [TBD].
9.5.5
Measurement without gaps
Editors note: this section only addresses measurements for L1-RSRP in FR1.
9.5.5.1
SSB based L1-RSRP
The UE shall be able of performing L1-RSRP measurements based on the configured SSB resources for L1-RSRP measurements, and the UE shall be able of reporting the L1-RSRP measured within the measurement period of TBM_Measurement_Period_SSB.
The value of TBM_Measurement_Period_SSB is defined in Table 9.5.5.1-1 for FR1 

Requirements for FR2 is FFS.

Table 9.5.5.1-1: Measurement period TBM_Measurement_Period_SSB for FR1

	Configuration
	TBM_Measurement_Period_SSB (ms) 

	non-DRX
	[Treport_period]

	DRX cycle ≤ 320ms
	[max(Treport_period, max(TDRX,TSSB) )]

	DRX cycle > 320ms
	[max(Treport_period * TDRX)]

	Note:
TSSB is the periodicity of the SSB configured to be measured. TDRX is the DRX cycle length. Treport_period, if configured, is configured 'ReportPeriodicity' of the configured SSB to measure. Otherwise, for an aperiodic or a first report of aperiodic semi-persistent report, it is given by the delay in section 9.5.4.


9.5.5.2
CSI-RS based L1-RSRP
The UE shall be able of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP measurements, and the UE shall be able of reporting the L1-RSRP measured within the measurement period of TBM_Measurement_Period_CSI-RS.
The value of TBM_Measurement_Period_CSI-RS is defined in Table 9.5.5.2-1 for FR1 

Requirements for FR2 is FFS.

Table 9.5.5.2-1: Measurement period TBM_Measurement_Period_CSI-RS for FR1

	Configuration
	TBM_Measurement_Period_CSI-RS (ms) 

	non-DRX
	[Treport_period]

	DRX cycle ≤ 320ms
	[max(Treport_period, max(TDRX,TSSB) )]

	DRX cycle > 320ms
	[max(Treport_period * TDRX)]

	Note:
TSSB is the periodicity of the SSB configured to be measured. TDRX is the DRX cycle length. Treport_period, if configured, is configured 'ReportPeriodicity' of the configured SSB to measure. Otherwise, for an aperiodic or a first report of aperiodic semi-persistent report, it is given by the delay in section 9.5.4.


9.5.6
Measurement with gaps

Editor’s Note: this is under study
9.5.7
UE CSI-RS measurements

Editors note: this section only addresses CSI-RS for L1-RSRP in FR1.
The UE is required to be capable of measuring CSI-RS for L1-RSRP without measurement gaps. The UE is required to perform the CSI-RS measurements as described in the following clauses.
9.5.7.1
UE performing CSI-RS measurements with a same subcarrier spacing as SSB on FR1

When the SSB is within the active BWP and has same SCS than CSI-RS, the UE shall be able to perform CSI-RS measurement without restrictions when CSI-RS measurement are performed with same subcarrier spacing as the SSB on FR1.

9.5.7.2
CSI-RS measurement restrictions of UE performing CSI-RS measurements with a different subcarrier spacing than SSB on FR1

When the SSB is within the active BWP and has different SCS than CSI-RS, the UE shall be able to performs CSI-RS measurement with restrictions according to its capabilities:

· If CSI-RS and SSB are FDM’ed. the UE measurement capability depends on the whether the UE supports simultaneousRxDataSSB-DiffNumerology.

· If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to performs CSI-RS measurement without restrictions assuming useServingCellTimingForSync is enabled.

· If the UE does not support simultaneousRxDataSSB-DiffNumerology the UE is not expected to perform simultaneous FDM’ed SSB and CSI-RS measurements, 

· If CSI-RS and SSB are TDM’ed, the UE shall be able to performs CSI-RS measurement with restrictions: the UE is not expected to measure CSI-RS on symbols on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within the SMTC window duration.
9.5.7.3
UE performing CSI-RS measurements with a same subcarrier spacing as SSB on FR2
Editor’s Note: this is under study

9.5.7.4
CSI-RS measurement restrictions of UE performing CSI-RS measurements with a different subcarrier spacing than SSB on FR2
Editor’s Note: this is under study
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