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--- Start of change 1 ---
9.2B NR intra-frequency measurements for RedCap
9.2B.1	Introduction
Editor Notes: The definition of RedCap intra-frequency measurement is FFS.
A measurement is defined as a SSB based intra-frequency measurement provided [the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same], and the subcarrier spacing of the two SSBs are also the same.
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE[, or]
[-	the active downlink BWP is initial BWP [3]].
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause [9.2B.5.3].
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.
Editor’s note: In this clause, the SSB terminology applies for both CD-SSB and NCD-SSB, yet this depends on the RAN4’s further discussion.
Editor’s note: further clarification on SSB number is needed (including CD-SSB and NCD-SSB in total or either CD-SSB or NCD-SSB).
9.2B.2	Requirements applicability
The requirements in clause 9.2B apply, provided:
-	The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when for each relevant SSB:
-	For 2 Rx RedCap:
-	SS-RSRP related side conditions given in clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses 10.1.7 and 10.1.8 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 10.1.12 and 10.1.13 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.
-	For 1 Rx RedCap:
-	SS-RSRP related side conditions given in clauses TBD and TBD for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses TBD and TBD for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses TBD and TBD for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex TBD for a corresponding Band.
9.2B.3	Number of cells and number of SSB
9.2B.3.1	Requirements for FR1
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell is not smaller than the number of configured RLM-RS SSB resources.
9.2B.3.2	Requirements for FR2
For one single intra-frequency layer in a band, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	6 identified cells, and
-	24 SSBs with different SSB index and/or PCI,
where this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band.
9.2B.4	Measurement Reporting Requirements
9.2B.4.1	Periodic Reporting
For 2 Rx RedCap: The requirements in clause [9.2.4.1] shall apply. 
For 1 Rx RedCap: Reported RSRP, RSRQ, and RS-SINR measurements contained in periodic measurement reports shall meet the requirements in clauses [10.1.2.1] (RSRP for FR1), [10.1.3.1] (RSRP for FR2), [10.1.7.1] (RSRQ for FR1), [10.1.8.1] (RSRQ for FR2), [10.1.12.1] (RS-SINR for FR1) and [10.1.13.1] (RS-SINR for FR2).
9.2B.4.2	Event-triggered Periodic Reporting
For 2 Rx RedCap: The requirements in clause 9.2.4.2 shall apply.
For 1 Rx RedCap: Reported RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses [10.1.2.1] (RSRP for FR1), [10.1.3.1] (RSRP for FR2), [10.1.7.1] (RSRQ for FR1), [10.1.8.1] (RSRQ for FR2), [10.1.12.1] (RS-SINR for FR1) and [10.1.13.1] (RS-SINR for FR2).
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause [9.2B.4.3].
9.2B.4.3	Event Triggered Reporting
For 2 Rx RedCap: The requirements in clause 9.2.4.3 shall apply.
For 1 Rx RedCap: Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clauses [10.1.2.1] (RSRP for FR1), [10.1.3.1] (RSRP for FR2), [10.1.7.1] (RSRQ for FR1), [10.1.8.1] (RSRQ for FR2), [10.1.12.1] (RS-SINR for FR1) and [10.1.13.1] (RS-SINR for FR2).
The UE shall not send any event triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify intra with index_RedCap or T identify intra without index_RedCap defined in clause [9.2B.5.1] or clause [9.2B.6.2]. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index_RedCap or Tidentify_intra_with_index_RedCap as defined in clause [9.2B.5.1] or clause [9.2B.6.2]. If a cell which has been detectable at least for the time period Tidentify intra without index_RedCap or Tidentify intra with index_RedCap defined in clause [9.2B.5.1] or clause [9.2B.6.2] becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_RedCap provided the timing to that cell has not changed more than ± 3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected. 

9.2B.5	Intra-frequency measurements without measurement gaps for RedCap
9.2B.5.1	Intra-frequency cell identification
The UE shall be able to identify a new detectable intra-frequency cell within Tidentify_intra_without_index_RedCap if the UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE is indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
Tidentify_intra_without_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap) ms
Tidentify_intra_with_index_RedCap = (TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap) ms
Where:
	TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in tables 9.2B.5.1-1, 9.2B.5.1-2, 9.2B.5.1-3.
	TSSB_time_index_intra_RedCap: it is the time period used to acquire the index of the SSB being measured given in tables 9.2B.5.1-4, 9.2B.5.1-5
	T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in table 9.2B.5.2-1, table 9.2B.5.2-2, table 9.2B.5.2-3.
	CSSFintra_RedCap: it is a carrier specific scaling factor and is determined
	according to CSSFoutside_gap_RedCap,i in clause 9.1A.5.1 for measurement conducted outside measurement gaps, i.e. when intra-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps,  or according to CSSFwithin_gap_RedCap,i in clause 9.1A.5.2 for measurement conducted within measurement gaps, i.e. when intra-frequency SMTC is fully overlapping with measurement gaps.
	if the high layer in TS 38.331 [2] signalling of smtc2 is configured, the assumed periodicity of intra-frequency SMTC occasions corresponds to the value of higher layer parameter smtc2; Otherwise the assumed periodicity of intra-frequency SMTC occasions corresponds to the value of higher layer parameter smtc1.
Editor’s note: The final power class to be used for RedCap depends on the RF session outcome.
For 2 Rx RedCap:
	Mpss/sss_sync_w/o_gaps_RedCap: For a UE supporting FR2 power class [5 or 6 or 7], Mpss/sss_sync_w/o_gaps_RedCap = [24]. 
	Mmeas_period_w/o_gaps_RedCap: For a UE supporting power class [5 or 6 or 7], Mmeas_period_w/o_gaps_RedCap = [24]. 
	When intra-frequency SMTC is fully non overlapping with measurement gaps or intra-frequency SMTC is fully overlapping with MGs, Kp=1
	When intra-frequency SMTC is partially overlapping with measurement gaps, Kp = 1/(1- (SMTC period /MGRP)), where SMTC period < MGRP. For calculation of Kp, if the high layer signalling (TS 38.331 [2]) of smtc2 is configured, for cells indicated in the pci-List parameter in smtc2, the SMTC periodicity corresponds to the value of higher layer parameter smtc2; for the other cells, the SMTC periodicity corresponds to the value of higher layer parameter smtc1.
	If the higher layer signaling in TS38.331 [2] signalling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for Tidentify_intra_without_index_RedCap or Tidentify_intra_with_index_RedCap
	For FR2,
	Klayer1_measurement=1, 
-	if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
-	if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency in the same band outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols, given that SSB-ToMeasure and SS-RSSI-Measurement are configured, where SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged. and RSSI symbols are indicated by SS-RSSI-Measurement;
	Klayer1_measurement=1.5, otherwise.
	If the above-mentioned reference signal configured for L1-RSRP measurement is aperiodic CSI-RS resource, longer cell identification delay would be expected.
Table 9.2B.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1) for 2 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max( 600ms, ceil(5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 9.2B.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2) for 2 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps_RedCap  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 9.2B.5.1-3: Time period for PSS/SSS detection, (Frequency range FR1) for 1 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	[max( TBDms, ceil( TBD x Kp) x SMTC period )Note 1 x CSSFintra_RedCap]

	DRX cycle≤ 320ms
	[max( TBDms, ceil(TBD x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap]

	DRX cycle>320ms
	[ceil(TBD x Kp) x DRX cycle x CSSFintra_RedCap]

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified




Table 9.2B.5.1-4: Time period for time index detection (FR1) for 2 Rx RedCap
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(120ms, ceil (3 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified




Table 9.2B.5.1-5: Time period for time index detection (FR1) for 1 Rx RedCap
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(TBDms, ceil( TBD x Kp ) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(TBDms, ceil (TBD x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	Ceil(TBD x Kp) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified




9.2B.5.2	Measurement period
The measurement period for intra-frequency measurements without gaps is as shown in table 9.2B.5.2-1, 9.2B.5.2-2, 9.2B.5.2-3.
If the higher layer signaling in TS38.331 [2] signalling of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for TSSB_measurement_period_intra_RedCap.
For FR2, a longer measurement period is allowed, if aperiodic CSI-RS resource is measured for L1-RSRP measurement on any FR2 serving frequency in the same band, and the CSI-RS resource is outside measurement gap and overlapped with any of the SSB symbols and the RSSI symbols, and 1 symbol before each consecutive SSB symbols and the RSSI symbols, and 1 symbol after each consecutive SSB symbols and the RSSI symbols. If SSB-ToMeasure or SS-RSSI-Measurement is configured, the SSB symbols are indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same band which can be merged and the RSSI symbols are indicated by SS-RSSI-Measurement.
Table 9.2B.5.2-1: Measurement period for intra-frequency measurements without gaps (FR1) for 2 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 9.2B.5.2-2: Measurement period for intra-frequency measurements without gaps (FR2) for 2 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps_RedCap x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps_RedCap x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps_RedCap xKp x Klayer1_measurement ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 9.2B.5.2-3: Measurement period for intra-frequency measurements without gaps (FR1) for 1 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(TBDms, ceil( TBD x Kp) x SMTC period)Note 1 x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(TBDms, ceil(1.5x TBD x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFintra_RedCap

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



[bookmark: _Hlk6290973]9.2B.5.3	Scheduling availability of UE during intra-frequency measurements
UE shall be capable of measuring without measurement gaps when the SSB is completely contained in the active bandwidth part of the UE. When any of the conditions in the following clauses is met, there are restrictions on the scheduling availability; otherwise, there is no scheduling restriction. Note that the SSB symbols indicated by the union set of SSB-ToMeasure from all the configured measurement objects on the same serving carrier which can be merged [2], if it is configured; otherwise, all L SSB symbols within the SMTC window duration defined in clause 4.1 of TS 38.213 [3] are included.
9.2B.5.3.1	Scheduling availability of UE performing measurements in TDD bands on FR1
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
9.2B.5.3.2	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
-	If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
-	If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
9.2B.5.3.3	Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB-IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
If following conditions are met:
-	The UE has been notified about system information update through paging,
-	The gap between the UE’s reception of PDCCH that UE monitors in the Type 2-PDCCH CSS set 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, the UE is expected to receive the PDCCH that the UE monitors in the Type0-PDCCH CSS set, and the corresponding PDSCH, on SSB symbols to be measured; and 
For the SSB and CORESET for RMSI scheduling multiplexing patterns 2, the UE is expected to receive PDSCH that corresponds to the PDCCH that the UE monitors in the Type0-PDCCH CSS set, on SSB symbols to be measured.
9.2B.5.3.4	Scheduling availability of UE performing measurements in HD-FDD bands on FR1
When the UE performs intra-frequency measurements in a HD-FDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a HD-FDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
9.2B.6	Intra-frequency measurements with measurement gaps
9.2B.6.1	Intra-frequency cell identification
The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE has been indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index_RedCap. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index_RedCap. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
	Tidentify_intra_without_index_RedCap = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap  ms
	Tidentify_intra_with_index_RedCap = TPSS/SSS_sync_intra_RedCap + T SSB_measurement_period_intra_RedCap + TSSB_time_index_intra_RedCap ms
Where:
	TPSS/SSS_sync_intra_RedCap: it is the time period used in PSS/SSS detection given in table 9.2B.6.1-1 or 9.2B.6.1-2 or 9.2B.6.1-3. 
	TSSB_time_index_intra_RedCap: it is the time period used to acquire the index of the SSB being measured given in table 9.2B.6.1-4 or 9.2B.6.1-5. 
	T SSB_measurement_period_intra_RedCap: equal to a measurement period of SSB based measurement given in table 9.2B.6.2-1 or 9.2B.6.2-2 or 9.2B.6.2-3.
	CSSFintra_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in clause [9.1A.5.2] for measurement conducted within measurement gaps. 
For 2 Rx RedCap:
	[Mpss/sss_sync_with_gaps_RedCap : For a UE supporting FR2 power class [5 or 6 or 7], Mpss/sss_sync with_gaps_RedCap =[24]. 
	Mmeas_period_ with_gaps_RedCap: For a UE supporting power class [5 or 6 or 7], Mmeas_period_ with_gaps_RedCap =[24]. 
Editor’s note: The final power class to be used for RedCap depends on the RF session outcome.
If the higher layer signaling in TS 38.331 [2] of smtc2 is present and smtc1 is fully overlapping with measurement gaps and smtc2 is partially overlapping with measurement gaps, requirements are not specified for Tidentify_intra_without_index_RedCap or Tidentify_intra_with_index_RedCap.
Table 9.2B.6.1-1: Time period for PSS/SSS detection (FR1) for 2 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, 5 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, 5 x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.1-2: Time period for PSS/SSS detection (FR2) for 2 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(600ms, Mpss/sss_sync_with_gaps_RedCap x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x Mpss/sss_sync_with_gaps_RedCap) x max(MGRP, SMTC period, DRX cycle)) x CSSFintra_RedCap_RedCap

	DRX cycle>320ms
	Mpss/sss_sync_with_gaps_RedCap x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.1-3: Time period for PSS/SSS detection (FR1) for 1 Rx RedCap
	DRX cycle
	TPSS/SSS_sync_intra_RedCap

	No DRX
	max(TBD ms, TBD x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(TBD ms, TBD x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	TBD x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.1-4: Time period for time index detection (Frequency range FR1) for 2 Rx RedCap
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(120ms, 3 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(120ms, 3 x max(MGRP, SMTC period,DRX cycle) x CSSFintra_RedCap)

	DRX cycle>320ms
	3 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.1-5: Time period for time index detection (Frequency range FR1) for 1 Rx RedCap
	DRX cycle
	TSSB_time_index_intra_RedCap

	No DRX
	max(TBDms, TBD x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(TBDms, TBD x max(MGRP, SMTC period,DRX cycle) x CSSFintra_RedCap)

	DRX cycle>320ms
	TBD x max(MGRP, DRX cycle) x CSSFintra_RedCap



9.2B.6.2	Intra-frequency Measurement Period
The measurement period for FR1 intra-frequency measurements with gaps is as shown in table 9.2B.6.2-1 and in table 9.2B.6.2-3 for 1 Rx RedCap.
The measurement period for FR2 intra-frequency measurements with gaps is as shown in table 9.2B.6.2-2.
For either an FR1 or FR2 serving cell, longer measurement period would be expected during the period Tidentify_CGI_RedCap when the UE is requested to decode an NR CGI.
Table 9.2B.6.2-1: Measurement period for intra-frequency measurements with gaps (FR1) for 2 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(200ms, 5 x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	5 x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.2-2: Measurement period for intra-frequency measurements with gaps (FR2) for 2 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(400ms, Mmeas_period with_gaps_RedCap  x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5 x Mmeas_period with_gaps_RedCap) x max(MGRP, SMTC period, DRX cycle)) Note 1 x CSSFintra_RedCap

	DRX cycle>320ms
	Mmeas_period with_gaps_RedCap  x max(MGRP, DRX cycle) x CSSFintra_RedCap



Table 9.2B.6.2-3: Measurement period for intra-frequency measurements with gaps (FR1) for 1 Rx RedCap
	DRX cycle
	T SSB_measurement_period_intra_RedCap  

	No DRX
	max(TBD ms, TBD x max(MGRP, SMTC period)) x CSSFintra_RedCap

	DRX cycle≤ 320ms
	max(TBD ms, ceil(1.5x TBD) x max(MGRP, SMTC period,DRX cycle)) x CSSFintra_RedCap

	DRX cycle>320ms
	TBD x max(MGRP, DRX cycle) x CSSFintra_RedCap




--- End of change 1 ---
--- Start of change 2 ---
9.3B NR inter-frequency measurements for RedCap
9.3B.1	Introduction
Editor’s note: NCD-SSB measurement is being discussed and may need to be revised based on agreements.
Editor’s note Whether RedCap UE supports Inter-frequency without gap is being discussed and may need to be revised based on agreements.
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2B.
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one measurement window periodicity may be configured per inter-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object which start earlier than the gap starting time + switching time, nor detect SSB which ends later than the gap end – switching time. When the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap or per-FR gap is configured to the UE in SA NR, the switching time is 0.25ms. Otherwise the switching time is 0.5ms.
Longer measurement period would be expected during the period Tidentify_CGI_RedCap when the UE is requested to decode an NR/E-UTRA CGI.
[In this clause, the SSB terminology applies for both CD-SSB and NCD-SSB, yet this depends on the RAN4’s further discussion.]
[bookmark: _Toc5952703]9.3B.2	Requirements applicability
The requirements in clause 9.3B apply, provided:
-	The cell being identified or measured is detectable.
An inter-frequency cell shall be considered detectable when for each relevant SSB:
-	For 2 Rx RedCap:
-	SS-RSRP related side conditions given in clauses 10.1.4 and 10.1.5 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses 10.1.9 and 10.1.10 for FR1 and FR2, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses 10.1.14 and 10.1.15 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.3 for a corresponding Band.
-	For 1 Rx RedCap:
-	SS-RSRP related side conditions given in clauses TBD for FR1, respectively, for a corresponding Band,
-	SS-RSRQ related side conditions given in clauses TBD for FR1, respectively, for a corresponding Band,
-	SS-SINR related side conditions given in clauses TBD for FR1, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex TBD for a corresponding Band.

[bookmark: _Toc5952706]9.3B.3	Number of cells and number of SSB
9.3B.3.1	Requirements for FR1
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
-	4 identified cells, and
-	7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
9.3B.3.2	Requirements for FR2
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	4 identified cells, and
-	10 SSBs with different SSB index and/or PCI on the inter-frequency layer, and 
-	1 SSB per identified cell.
[bookmark: _Hlk2700093][bookmark: _Toc5952714]9.3B.4	Inter-frequency measurement with measurement gaps
When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_RedCap. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index_RedCap.
Tidentify_inter_without_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap) ms
Tidentify_inter_with_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap + TSSB_time_index_inter_RedCap) ms
Where:
	TPSS/SSS_sync_inter_RedCap: it is the time period used in PSS/SSS detection given in table 9.3B.4-1, table 9.3B.4-2], table 9.3B.4-3.
	TSSB_time_index_inter_RedCap: it is the time period used to acquire the index of the SSB being measured given in table 9.3B.4-4, table 9.3B.4-5, table 9.3B.4-6.
	TSSB_measurement_period_inter_RedCap: equal to a measurement period of SSB based measurement given in table 9.3B.5-1, table 9.3B.5-2, table 9.3B.5-3.
Editor’s note: which power class to be used for RedCap depends on the RF session outcome.
For 2 Rx RedCap:
	Mpss/sss_sync_inter_RedCap: For a UE supporting FR2 power class 5,6,7, Mpss/sss_sync_inter_RedCap = [40] samples. 
	MSSB_index_inter_RedCap: For a UE supporting FR2 power class 5,6,7 MSSB_index_inter_RedCap =[24] samples. 
	Mmeas_period_inter_RedCap: For a UE supporting FR2 power class 5,6,7 Mmeas_period_inter_RedCap =[40] samples. 
	CSSFinter_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in clause [9.1A.5.2] for measurement conducted within measurement gaps.
Table 9.3B.4-1: Time period for PSS/SSS detection (Frequency range FR1) for 2 Rx RedCap
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(600ms, 8 ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms 
	8 ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-2: Time period for PSS/SSS detection, (Frequency range FR2) for 2 Rx RedCap
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	Max(600ms, Mpss/sss_sync_inter_RedCap ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, (1.5 ´ Mpss/sss_sync_inter_RedCap) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	Mpss/sss_sync_inter_RedCap ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-3: Time period for PSS/SSS detection (Frequency range FR1) for 1 Rx RedCap
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(TBDms, TBD ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(TBDms, Ceil(TBD *1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms 
	TBD ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-4: Time period for time index detection (Frequency range FR1) for 2 Rx RedCap
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(120ms, 3 ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3 ´ 1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	3 ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-5: Time period for time index detection (Frequency range FR2) for 2 Rx RedCap
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(200ms, MSSB_index_inter_RedCap ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, (1.5 ´ MSSB_index_inter_RedCap) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	MSSB_index_inter_RedCap ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-6: Time period for time index detection (Frequency range FR1) for 1 Rx RedCap
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(TBDms, TBD ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(TBDms, Ceil(TBD ´ 1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	TBD ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



9.3B.5	Inter-frequency measurements
When measurement gaps are provided for inter frequency measurements, the 2 Rx RedCap UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in clauses 10.1.4, 10.1.5, 10.1.9, 10.1.10, 10.1.14 and 10.1.15, respectively, as shown in table 9.3B.5-1 and 9.3B.5-2. 
Table 9.3B.5-1: Measurement period for inter-frequency measurements with gaps (Frequency FR1) for 2 Rx RedCap 
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(200ms, 8 ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, Ceil(8 ´ 1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	8 ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.5-2: Measurement period for inter-frequency measurements with gaps (Frequency FR2) for 2 Rx RedCap
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(400ms, Mmeas_period_inter_RedCap ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(400ms, (1.5 ´ Mmeas_period_inter_RedCap) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	Mmeas_period_inter_RedCap ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



When measurement gaps are provided for inter frequency measurements, the 1 Rx RedCap physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in clauses TBD, TBD, TBD, TBD, TBD and TBD, respectively, as shown in table 9.3B.5-3. 
Table 9.3B.5-3: Measurement period for inter-frequency measurements with gaps (Frequency FR1) for 1 Rx RedCap
	Condition NOTE1
	T SSB_measurement_period_inter_RedCap

	No DRX
	Max(TBDms, TBD ´ Max(MGRP, SMTC period)) ´ CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(TBDms, Ceil(TBD ´ 1.5) ´ Max(MGRP, SMTC period, DRX cycle)) ´ CSSFinter_RedCap

	DRX cycle > 320ms
	TBD ´ DRX cycle ´ CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



9.3B.6	Inter-frequency measurements reporting requirements
9.3B.6.1	Periodic Reporting
For 2 Rx RedCap: The requirements in clause 9.3.6.1 shall apply.
For 1 Rx RedCap: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses TBD, TBD, TBD, TBD, TBD and TBD, respectively.
9.3B.6.2	Event-triggered Periodic Reporting
For 2 Rx RedCap: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.
For 1 Rx RedCap: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered periodic measurement reports shall meet the requirements in clauses TBD, TBD, TBD, TBD, TBD and TBD, respectively.
The first report in event triggered periodic measurement reporting shall meet the requirements specified in clause [9.3B.6.3].
[bookmark: _Toc5952715]9.3B.6.3	Event-triggered Reporting
For 2 Rx RedCap: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clauses 10.1.4.1, 10.1.5.1, 10.1.9.1, 10.1.10.1, 10.1.14.1 and 10.1.15.1, respectively.
For 1 Rx RedCap: Reported SS-RSRP, SS-RSRQ, and SS-SINR measurements contained in event triggered measurement reports shall meet the requirements in clauses TBD, TBD, TBD, TBD, TBD and TBD, respectively.
The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 × TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be within Tidentify_inter_without_index_ RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index. Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_ RedCap. Both Tidentify_inter_without_index_ RedCap and Tidentify_inter_with_index_ RedCap are defined in clause [9.3B.4]. When L3 filtering is used an additional delay can be expected. 
A cell is detectable only if at least one SSBs measured from the Cell being configured remains detectable during the time period Tidentify_intra_without_index_ RedCap or Tidentify_intra_with_index_ RedCap as defined in clause [9.2B.5.1] or clause [9.2B.6.2]. If a cell which has been detectable at least for the time period Tidentify intra without index_ RedCap or Tidentify intra with index_ RedCap defined in clause [9.2B.5.1] or clause [9.2B.6.2] becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again with the same spatial reception parameter and triggers an event, the event triggered measurement reporting delay shall be less than TSSB_measurement_period_intra_ RedCap provided the timing to that cell has not changed more than ± 3200/ Tc while the measurement gap has not been available and L3 filtering has not been used, where µ is the SCS configuration as defined in clause 4.2 of TS 38.211 [3]. When L3 filtering is used, an additional delay can be expected. 

--- End of change 2 ---

--- Start of change 3 ---
9.4A Inter-RAT measurements for RedCap
9.4A.1	Introduction
The requirements in this clause are specified for NR−E-UTRAN FDD and NR−E-UTRAN TDD measurements and are applicable without an explicit E-UTRAN neighbour cell list containing physical layer cell identities, for a UE:
-	in RRC_CONNECTED state, and
-	configured 
-	with SA operation mode by PCell with NR-E-UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-SINR) on E-UTRA non-serving frequency carrier, and
-	configured with an appropriate measurement gap pattern according to Table 9.1A.2-3.
Parameter TInter1_RedCap used in inter-RAT requirements in clause [9.4A] is specified in Table 9.4A.1-1.
Table 9.4A.1-1: Minimum available time for inter-RAT measurements
	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480 ms period
(Tinter1_RedCap, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24Note 1

	3
	3
	80
	12Note 1

	4
	6
	20
	120 Note 1

	6
	4
	20
	72 Note 1,3,6

	7
	4
	40
	36 Note 1,4,6

	8
	4
	80
	18Note 1,5,6

	10
	3
	20
	48 Note 1

	NOTE 1:	When determining UE requirements using Tinter1_RedCap for gap pattern IDs 2, 3, 4, 6, 7, 8, 10, Tinter1_RedCap = 60 for gap pattern IDs 2, 4, 6, 7, 10, and Tinter1_RedCap = 30 for gap pattern IDs 3 and 8 shall be used.
NOTE 2:	Measurement gaps pattern configurations applicability is as specified in Table [9.1A.2-1].
NOTE 3:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 48 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 4:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 24 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 5:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 12 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 6:	This gap pattern is applicable for E-UTRA inter-frequency measurements only if gap based NR measurements are also configured.



A UE configured with gap pattern ID 2, 3 or 10 shall be able to detect a target cell, provided that
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 ms from the start of the measurement gap, and 
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends not later than 500 ms before the end of the measurement gap in case of FDD and not later than 750 ms before the end of measurement gap in case of TDD.
A UE configured with gap pattern ID 6, 7 or 8 shall be able to detect a target cell, provided that
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 ms from the start of the measurement gap, and
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends no later than 1500 ms before the end of the measurement gap in case of FDD and no later than 1750 ms before the end of measurement gap in case of TDD.
[In this clause, the SSB terminology applies for both CD-SSB and NCD-SSB, yet this depends on the RAN4’s further discussion.]
9.4A.2	NR − E-UTRAN FDD measurements
9.4A.2.1	Introduction
The requirements are applicable for NR−E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN FDD cell is considered to be detectable when:
Editor’s note: New reference clauses shall be specified for 1Rx. 
-	For 2 Rx RedCap:
-	RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
f-	RSRQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
-	For 1 Rx RedCap:
-	RSRP related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [B.2.3] and Annex [B.3.3] of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [B.2.3] and Annex [B.3.3] of TS 36.133 [15],
-	RS-SINR related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [B.2.3] and Annex [B.3.19] of TS 36.133 [15].
[bookmark: _Hlk4417687]9.4A.2.2	Requirements when no DRX is used
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable FDD cell within TIdentify_RedCap, E-UTRAN FDD according to the following expression:
	,
where:
	TBasicIdentify = 480 ms,
	TInter1_RedCap is defined in clause [9.4A.1],
	CSSFinterRAT_RedCap = CSSFwithin_gap_RedCap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in clause [9.1A.5.2].
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure_RedCap, E-UTRAN FDD defined in Table [9.4A.2.2-1] and Table [9.4A.2.2-2] for 2 Rx RedCap and 1 Rx RedCap, respectively.
Table 9.4A.2.2-1: Measurement period and measurement bandwidth for 2 Rx RedCap
	Configuration
	Physical Layer Measurement period: TMeasure_RedCap, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	480 x CSSFinterRAT_RedCap
	6

	1 (Note 1)
	240 x CSSFinterRAT_RedCap
	50

	NOTE 1:	This configuration is optional.



Table 9.4A.2.2-2: Measurement period and measurement bandwidth for 1 Rx RedCap
	Configuration
	Physical Layer Measurement period: TMeasure_RedCap, E-UTRAN FDD [ms] 
	Measurement bandwidth [RB]

	0
	960 x CSSFinterRAT_RedCap
	6

	1 (Note 1)
	480 x CSSFinterRAT_RedCap
	50

	NOTE 1:	This configuration is optional.



The UE shall be capable of identifying and performing NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap:
The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause [10.2.2]. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause [10.2.3]. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause [10.2.5].
For 1 Rx RedCap:
The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause TBD.
9.4A.2.3	Requirements when DRX is used
When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN FDD cell within TIdentify_RedCap, E-UTRAN FDD specified in Table [9.4A.2.3-1]. 
Table 9.4A.2.3-1: Requirement to identify a newly detectable E-UTRAN FDD cell
	DRX cycle length (s)
	TIdentify_RedCap, E-UTRAN FDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4A.2.2 apply
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.256
	5.12* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (30*CSSFinterRAT_RedCap)

	0.32
	6.4* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (24*CSSFinterRAT_RedCap)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT_RedCap)
	Note1 (20*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



When DRX is in use, the UE shall be capable of performing NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN FDD cells per E-UTRA FDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA FDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_RedCap, E-UTRAN FDD specified in Table [9.4A.2.3-2] and Table [9.4A.2.3-3].
Table 9.4A.2.3-2: Requirement to measure E-UTRAN FDD cells for 2 Rx RedCap
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN FDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.08< DRX-cycle ≤10.24
	Note1 (5* CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



Table 9.4A.2.3-3: Requirement to measure E-UTRAN FDD cells for 1 Rx RedCap
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN FDD (s) (DRX cycles) 

	≤0.08
	Non-DRX requirements in clause 9.4A.2.2 apply

	0.08< DRX-cycle ≤10.24
	Note1 (10* CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.2.2.



If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap: 
The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
For 1 Rx RedCap: 
The NR – E-UTRAN FDD RSRP measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN FDD RSRQ measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN FDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause TBD.
9.4A.2.4	Measurement reporting requirements
9.4A.2.4.1	Periodic Reporting
For 2 Rx RedCap: The requirements in clause 9.4.2.4.1 shall apply.
For 1 Rx RedCap: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
9.4A.2.4.2	Event-Triggered Periodic Reporting
For 2 Rx RedCap: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
The first report in event-triggered periodic measurement reporting shall meet the requirements specified in clause 9.4A.2.4.3.
9.4A.2.4.3	Event-Triggered Reporting
For 2 Rx RedCap: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap: The reported NR – E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify_RedCap, E-UTRAN FDD defined in clauses 9.4A.2.2 and 9.4A.2.3 without DRX and with DRX, respectively. When L3 filtering is used, an additional delay can be expected.
If a cell which has been detectable at least for the time period TIdentify_RedCap, E-UTRAN FDD becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [2], the event triggered measurement reporting delay shall be less than TMeasure_RedCap, E-UTRAN FDD provided the timing to that cell has not changed more than ± 50 Ts while measurement gap has not been available and the L3 filter has not been used.
9.4A.3	NR − E-UTRAN TDD measurements
9.4A.3.1	Introduction
The requirements are applicable for NR−E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN TDD cell is considered to be detectable when:
Editor’s note: New reference clauses shall be specified for 1Rx. 
-	For 2 Rx RedCap:
-	RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
	RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
-	For 1 Rx RedCap:
-	RSRP related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
	RS-SINR related conditions in the accuracy requirements in clause TBD are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].

9.4A.3.2	Requirements when no DRX is used
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable TDD cell within TIdentify_RedCap, E-UTRAN TDD according to the following expression:
-	When configuration 0 or configuration 1 in Table 9.4A.3.2-1 is applied,
	 ,
-	When configuration 2 or configuration 3 in Table 9.4A.3.2-1 is applied,
	,
where:
	TBasicIdentify = 480 ms,
	TInter1_RedCap is defined in clause 9.4A.1,
	CSSFinterRAT_RedCap = CSSFwithin_gap_RedCap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in clause 9.1A.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure_RedCap, E-UTRAN TDD defined in Table 9.4A.3.2-1 and Table 9.4A.3.2-1 for 2 Rx RedCap and 1 Rx RedCap, respectively.
Table 9.4A.3.2-1: TMeasure_RedCap, E-UTRAN TDD for different configurations for 2 Rx RedCap
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
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	480 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
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	[image: ]
	240 x CSSFinterRAT_RedCap

	2
	6
	1
	3
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	720 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
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	[image: ]
	480 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



Table 9.4A.3.2-2: TMeasure_RedCap, E-UTRAN TDD for different configurations for 1 Rx RedCap
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
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	960 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
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	480 x CSSFinterRAT_RedCap

	2
	6
	1
	3
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	1440 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
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	960 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



The UE shall be capable of identifying and performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap:
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
For 1 Rx RedCap:
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause TBD.
9.4A.3.3	Requirements when DRX is used
When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN TDD cell within TIdentify_RedCap, E-UTRAN TDD specified in Table 9.4A.3.3-1. 
Table 9.4A.3.3-1: Requirement to identify a newly detectable E-UTRAN TDD cell
	DRX cycle length (s)
	TIdentify_RedCap, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause [9.4A.3.2] apply
	Non-DRX requirements in clause [9.4A.3.2] apply

	0.256
	5.12* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (30*CSSFinterRAT_RedCap)

	0.32
	6.4* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (24*CSSFinterRAT_RedCap)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT_RedCap)
	Note1 (20*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	 CSSFinterRAT_RedCap is as defined in clause [9.4A.3.2].



For 1 Rx RedCap UE, a cell shall be considered detectable provided following conditions are fulfilled:
-	RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 in [15] for a corresponding Band,
-	other RSRP related side conditions given in Clause 9.1.3.3 and 9.1.3.4 in [15] are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 in [15] are fulfilled for a corresponding Band,
-	SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 in [15] for a corresponding Band.
When DRX is in use, the UE shall be capable of performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_RedCap, E-UTRAN TDD specified in Table 9.4A.3.3-2 and Table 9.4A.3.3-3 for2 Rx RedCap and 1 Rx RedCap, respectively.
Table 9.4A.3.3-2: Requirement to measure E-UTRAN TDD cells for 2 Rx RedCap
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause [9.4A.3.2] apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause [9.4A.3.2] apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (5*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table [9.4A.3.2-1].



Table 9.4A.3.3-3: Requirement to measure E-UTRAN TDD cells for 1 Rx RedCap
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause [9.4A.3.2] apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause [9.4A.3.2] apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (10*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table [9.4A.3.2-1].



If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap:
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
For 1 Rx RedCap:
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause TBD. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause TBD.
9.4A.3.4	Measurement reporting requirements
9.4A.3.4.1	Periodic Reporting
For 2 Rx RedCap: The requirements in clause 9.4.3.4.1 shall apply.
For 1 Rx RedCap: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
9.4A.3.4.2	Event-Triggered Periodic Reporting
For 2 Rx RedCap: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
The first report in event-triggered periodic measurement reporting shall meet the requirements specified in clause [9.4A.3.4.3].
9.4A.3.4.3	Event-Triggered Reporting
For 2 Rx RedCap: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
For 1 Rx RedCap: The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in clauses TBD, TBD, and TBD, respectively.
The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify_RedCap, E-UTRAN TDD defined in clauses [9.4A.3.2] and [9.4A.3.3] without DRX and with DRX, respectively. When L3 filtering is used, an additional delay can be expected.
If a cell which has been detectable at least for the time period TIdentify_RedCap, E-UTRAN TDD becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [2], the event triggered measurement reporting delay shall be less than TMeasure_RedCap, E-UTRAN TDD provided the timing to that cell has not changed more than ± 50 Ts while measurement gap has not been available and the L3 filter has not been used.
9.4A.4	NR – E-UTRAN measurements with autonomous gaps
9.4A.4.1	CGI identification of an E-UTRA cell with autonomous gaps
The requirements in this clause apply when the UE is configured with standalone NR with 2 Rx UE. The UE shall identify and report the CGI when requested by an NR PCell for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 in TS 38.331 [2]. 
For 2 Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within = 150 ms. 
For 1 Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within = 190 ms. 
This is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:
-	RSRP related side conditions given in Clause 9.1 in [15] are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.2 in [15] for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [25].
The requirement for identifying a new CGI of an E-UTRA cell within  is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.
9.4A.4.2	CGI reporting delay
The E-UTRA CGI reporting delay is defined as the time between a command that will trigger an E-UTRA CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report. 
The CGI reporting delay shall be less than  plus RRC procedure delay defined in clause 12 in TS 38.331 [2], and an additional 30ms margin.
9.4A.4.3	CGI reporting scheduling restriction
When a UE is identifying CGI of an E-UTRA FDD cell or E-UTRA TDD cell with autonomous gaps, within time period Tidentify_CGI_RedCap, E-UTRA specified in clause 9.4A.4.1, the UE shall be able to transmit at least the number of ACK/NACKs specified in Table 9.4A.4.3-1 on PCell in the frequency range where autonomous gaps are used, provided that:
-	there is continuous DL data allocation,
-	no DRX cycle is used,
-	no measurement gaps are configured,
-	only one code word is transmitted in each slot,
-	2 slot ACK/NACK feedback is configured,
-	20 ms SMTC period is configured.
Table 9.4A.4.3-1: Minimum number of ACK/NACKs transmitted by the UE during Tidentify_CGI_RedCap, E-UTRA
	Minimum number of transmitted ACK/NACKs
	SCS

	
	Duplex mode configuration
	SCS

	
	Duplex mode configuration
	SCS

	84
	FDD
	15 kHz

	193
	FDD
	30 kHz

	402
	FDD
	60 kHz

	28
	TDD Note 1
	15 kHz

	81
	TDD Note 1
	30 kHz

	159
	TDD Note 1
	60 kHz

	233
	TDD Note 2
	60 kHz

	491
	TDD Note 2
	120 kHz

	NOTE 1:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].
NOTE 2:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].




--- End of change 3 ---


--- Start of change 4 ---
9.5B	L1-RSRP measurements for Reporting for RedCap
9.5B.1	Introduction
The applicability of the requirements for performing L1-RSRP measurements for reporting in subclause 9.5B is defined in Section 3.6.
When configured by the network, the UE shall be able to perform L1-RSRP measurements of configured CSI-RS, SSB or CSI-RS and SSB resources for L1-RSRP. The measurements shall be performed for PCell, 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 nzp-CSI-RS-ResourceSet and/or csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP for the active BWP, provided that the number of resources does not exceed the 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 reportConfigType according to the CSI reporting configuration(s) (CSI-ReportConfig) for the active BWP. 
9.5B.2	Requirements applicability
The requirements in clause 9.5B apply, provided:
-	The CSI-RS or SSB or CSI-RS and SSB resources configured for L1-RSRP measurements are measurable.
An SSB resource configured for L1-RSRP shall be considered measurable when for each relevant SSB the following conditions are met:
For 1 Rx RedCap:
-	L1-RSRP related side conditions given in clauses TBD for FR1, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to Annex TBD for a corresponding band.
For 2 Rx RedCap:
[bookmark: _Hlk96607763]-	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.
A CSI-RS resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS the following conditions are met:
For 1 Rx RedCap:
-	L1-RSRP related side conditions given in clauses TBD for FR1, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex TBD for a corresponding band.
For 2 Rx RedCap:
[bookmark: _Hlk96607796]-	L1-RSRP related side conditions given in clauses 10.1.19.2 and 10.1.20.2 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.4.2 for a corresponding band.

A CSI-RS and SSB resource configured for L1-RSRP shall be considered measurable when the measurable resource conditions are met for both CSI-RS resource and SSB resource.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
9.5B.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, -44dBm with 1dB step size according to clause TBD for FR1, for 1 Rx RedCap, and 10.1.19 for FR1 and 10.1.20 for FR2 for 2 Rx RedCap, if nrofReportedRS is configured to one. If nrofReportedRS is configured to be larger than one, or if groupBasedBeamReporting is enabled, the UE shall use differential L1-RSRP based reporting as defined in clause TBD for FR1, for 1 Rx RedCap, and 10.1.19 for FR1 and 10.1.20 for FR2 for 2 Rx RedCap. 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 TBD for 1 Rx RedCap, and 10.1.6 for 2 Rx RedCap.
9.5B.3.1	Periodic Reporting
For 1 Rx RedCap, reported L1-RSRP measurements contained in periodic L1-RSRP measurement reports shall meet the requirements in clause TBD for FR1.
For 2 Rx RedCap, 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].
9.5B.3.2	Semi-Persistent Reporting
For 1 Rx RedCap, reported L1-RSRP measurements contained in a Semi-Persistent L1-RSRP measurement report shall meet the requirements in clauses TBD for FR1. This requirement applies for semi-persistent L1-RSRP reports send on PUSCH or PUCCH.
For 2 Rx RedCap, 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].
9.5B.3.3	Aperiodic Reporting
For 1 Rx RedCap, reported L1-RSRP measurements contained in aperiodic triggered, aperiodic triggered periodic and aperiodic triggered semi-persistent L1-RSRP reports shall meet the requirements in clause TBD.
[bookmark: _Hlk96611933]For 2 Rx RedCap, 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 reports, 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].
9.5B.4	L1-RSRP measurement requirements
9.5B.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-RSRP_Measurement_Period_SSB_RedCap.
The value of TL1-RSRP_Measurement_Period_SSB is defined in Table 9.5B.4.1-1 for FR1 and Table 9.5B.4.1-2 for FR2, for 2 Rx RedCap, and Table 9.5B.4.1-3 for FR1 for 1 Rx RedCap, 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 < TSMTCperiod).
-	P is Psharing factor, when SSB is not overlapped with measurement gap and SSB is fully overlapped with SMTC period (TSSB = TSMTCperiod).
-	P=, when SSB is partially overlapped with measurement gap and SSB 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 , when SSB is partially overlapped with measurement gap and SSB 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=, when S SSB is partially overlapped with measurement gap (TSSB <MGRP) and SSB is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P is , when SSB is partially overlapped with measurement gap and SSB is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the SSB configured for L1-RSRP measurement outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured,
-	Psharing factor = 3, otherwise.
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 SSB, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For either an FR1 or FR2 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 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 9.5B.4.1-1: Measurement period TL1-RSRP_Measurement_Period_SSB_RedCap (FR1) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_SSB_RedCap (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-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



Table 9.5B.4.1-2: Measurement period TL1-RSRP_Measurement_Period_SSB_RedCap (FR2) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_SSB_RedCap (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-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



Table 9.5B.4.1-3: Measurement period TL1-RSRP_Measurement_Period_SSB_RedCap (FR1) for 1 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_SSB_RedCap (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-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



9.5B.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-RSRP_Measurement_Period_CSI-RS_RedCap.
The value of TL1-RSRP_Measurement_Period_CSI-RS_RedCap is defined in Table 9.5B.4.2-1 for FR1 and in Table 9.5B.4.2-2 for FR2, for 2 Rx RedCap, and in Table 9.5B.4.2-3 for 1 Rx RedCap, where
-	For periodic and semi-persistent CSI-RS resources, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
-	For aperiodic CSI-RS resources M=1 
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured with QCL-TypeD for all resources in the resource set.
[bookmark: _Hlk45633759]-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
[bookmark: _Hlk45633818]-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided with QCL-TypeD for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided qcl-info is configured for all resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause TBD.2 and TBD.2 if number of resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is configured with QCL-TypeD for all resources in the resource set.
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 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 CSI-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=, when CSI-RS is not overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P=Psharing factor, when CSI-RS is not overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P=1, when aperiodic CSI-RS resource is not overlapped with measurement gap
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-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=, when CSI-RS is partially overlapped with measurement gap and CSI-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=, when CSI-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the CSI-RS configured for L1-RSRP measurement outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured
-	Psharing factor = 3, otherwise.
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 CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For either an FR1 or FR2 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 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 9.5B.4.2-1: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (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 9.5B.4.2-2: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR2) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (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.



Table 9.5B.4.2-3: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 1 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (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.



9.5B.5	Measurement restriction for CSI-RS and SSB for L1-RSRP measurement
The UE is required to be capable of measuring SSB and CSI-RS for L1-RSRP without measurement gaps. The UE is required to perform the SSB and CSI-RS measurements with measurement restrictions as described in the following clauses.
9.5B.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 CSI-RS 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;
-	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.
For FR2, when the SSB for L1-RSRP measurement on one CC is in the same OFDM symbol as CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC, 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.
9.5B.5.2	Measurement restriction for CSI-RS based L1-RSRP
For both FR1 and FR2, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as SSB for RLM, BFD, CBD or L1-RSRP measurement, UE is not required to receive CSI-RS for L1-RSRP measurement in the PRBs that overlap with an SSB.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has same SCS than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement without restrictions.
For FR1, when the SSB for RLM, BFD, CBD or L1-RSRP measurement is within the active BWP and has different SCS than CSI-RS for L1-RSRP measurement, the UE shall be able to perform CSI-RS measurement with restrictions according to its capabilities:
-	If the UE supports simultaneousRxDataSSB-DiffNumerology the UE shall be able to perform CSI-RS measurement without restrictions.
-	If the UE does not support simultaneousRxDataSSB-DiffNumerology, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and SSB. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no requirements are defined.
For FR1, when the CSI-RS for L1-RSRP measurement is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.

9.5B.6	Scheduling availability of UE during L1-RSRP measurement
Scheduling availability restrictions when the UE is performing L1-RSRP measurement are described in the following clauses.
9.5B.6.1	Scheduling availability of UE performing L1-RSRP measurement with a same subcarrier spacing as PDSCH/PDCCH on FR1
For FD-FDD and TDD RedCap UEs, there are no scheduling restrictions due to L1-RSRP measurement performed on SSB and CSI-RS configured as RS for L1-RSRP measurement with the same SCS as PDSCH/PDCCH in FR1.
For HD-FDD RedCap UE, scheduling restrictions apply for transmission on PUCCH/PUSCH/SRS during the CBD evaluation period, as CBD evaluation is prioritized over UL transmission. The CBD evaluation period equals the measurement period of TL1-RSRP_Measurement_Period_SSB_RedCap in case L1-RSRP measurement is performed on SSB as defined in clause 9.5B.4.1, or TL1‑RSRP_Measurement_Period_CSI‑RS_RedCap in case L1-RSRP measurement is performed on CSI-RS and/or SSB as defined in clause 9.5B.4.1.
9.5B.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.
-	For FD-FDD and TDD RedCap UEs, 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.
-	For HD-FDD RedCap UE, scheduling restrictions apply for transmission on PUCCH/PUSCH/SRS during the CBD evaluation period, as CBD evaluation is prioritized over UL transmission. The CBD evaluation period equals the measurement period of TL1-RSRP_Measurement_Period_SSB_RedCap in case L1-RSRP measurement is performed on SSB as defined in clause 9.5B.4.1, or TL1‑RSRP_Measurement_Period_CSI‑RS_RedCap in case L1-RSRP measurement is performed on CSI-RS and/or SSB as defined in clause 9.5B.4.1.
9.5B.6.3	Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement.
-	For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in clause 9.5B.4.2
-	There are no scheduling restrictions due to L1-RSRP measurement performed based on the CSI-RS.
-	Otherwise
-	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, and/or
-	symbols corresponding to the periodic CSI-RS resource configured for L1-RSRP measurement, and/or
-	symbols corresponding to the semi-perssitent CSI-RS resource configured for L1-RSRP measurement when the resource is activated, and/or
-	symbols corresponding to the aperiodic CSI-RS resource configured for L1-RSRP measurement when the reporting is triggered.
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.

--- End of change 4 ---
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