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<< Start of change 1>>
9.3A	NR inter-frequency measurements in carrier frequencies with CCA
9.3A.1	Introduction
The requirements in clause 9.3A apply for inter-frequency measurements on a carrier frequency with CCA. A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2A.The UE shall be able to identify new inter-frequency cells in carrier frequencies with CCA and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell or PSCell, 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 end later than the gap end – switching time.
In the requirements of clause 9.3A, the term SMTC occasion not available at the UE refers to when the SMTC contains SSBs configured by gNB in a cell on a carrier frequency subject to CCA, but NRxBeamN candidate SSB positions for the same SS/PBCH block index within the discovery burst transmission window are not available at the UE due to DL CCA failures at gNB during the corresponding evaluation or measurement period, where:
-	For the cell detection procedure: NRxBeamN is at least one candidate SSB position (NOTE: the one candidate SSB position for the cell detection shall not be impacted by the set of candidate SSB positions which are already being measured by the UE within the current measurement period of the on-going measurements), and
-	For other procedures in clause 9.3A: NRxBeamN are the first two successive candidate SSB positions when two or more candidate SSB positions are configured for this SSB index in one discovery burst transmission window, otherwise N is one candidate SSB position;
otherwise the SMTC occasion is considered as available at the UE.
For the FR2-2 requirements of clause 9.3A, an SMTC occasion group consists of NRxBeam consecutive SMTC occasions. An SMTC occasion group is not available, when at least one SMTC occasion in the group is not transmitted by the gNB. 

9.3A.2	Requirements applicability
The requirements in clause 9.3A apply, provided:
-	The cell being identified or measured is detectable.
An inter-frequency CCA cell shall be considered detectable when for each relevant SSB:
-	SS-RSRP related side conditions given in clause 10.1.28,
-	SS-RSRQ related side conditions given in clause 10.1.30 and TBD for FR1 and FR2-2, respectively,
-	SS-SINR related side conditions given in clause 10.1.32 and TBD for FR1 and FR2-2, respectively,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.9.
9.3A.3	Number of cells and number of SSB
9.3A.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 indexes and/or PCI on the inter-frequency layer.
9.3A.3.2	Requirements for FR2-2
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.

9.3A.4	Inter-frequency cell identification
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_cca_without_index 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, in carrier frequencies with CCA, within Tidentify_inter_cca_with_index. The UE shall be able to identify a new detectable inter-frequency SS block, in carrier frequencies with CCA, of an already detected cell within Tidentify_inter_cca_without_index.
	Tidentify_inter_cca_without_index = (TPSS/SSS_sync_inter_cca + T SSB_measurement_period_inter_cca) ms
	Tidentify_inter_cca_with_index = (TPSS/SSS_sync_inter_cca + T SSB_measurement_period_inter_cca + TSSB_time_index_inter_cca) ms
Where:
	TPSS/SSS_sync_inter_cca: it is the time period used in PSS/SSS detection given in table 9.3A.4-1 and table 9.3A.4-3.
	TSSB_time_index_inter_cca: it is the time period used to acquire the index of the SSB being measured given in table 9.3A.4-2 and Table 9.3A.4-4.
	T SSB_measurement_period_inter_cca: equal to a measurement period of SSB based measurement given in table 9.3A.5-1.	CSSFinter : it is a carrier specific scaling factor and is determined according to CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps.
Mpss/sss_sync_inter_CCA: TBD
MSSB_index_inter_CCA: TBD
Mmeas_period_inter_CCA: TBD
Table 9.3A.4-1: Time period for PSS/SSS detection (FR1)
	Condition NOTE1,2,3,4
	TPSS/SSS_sync_inter_cca

	No DRX
	 max(600ms, (8+LPSS/SSS,gaps) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS,gaps)x1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8+LPSS/SSS,gaps) x DRX cycle x CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When DRX is not configured, LPSS/SSS,gaps is the number of SMTC occasions not available at the UE during TPSS/SSS_sync_inter_cca, for PSS/SSS detection, where LPSS/SSS,gaps ≤ LPSS/SSS,gaps,max. When DRX is configured, LPSS/SSS,gaps is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_inter_cca, for PSS/SSS detection, where LPSS/SSS,gaps ≤ LPSS/SSS,gaps,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement gaps, the UE is not required to determine the availability of SMTC occasions more frequent than once during MGRP. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFinter.
NOTE 4:	LPSS/SSS,gaps = 12 for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms LPSS/SSS,gaps = 8 for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and LPSS/SSS,gaps = 5 for DRX cycle > 320 ms



Upon exceeding LPSS/SSS,gaps,max, the UE is not required to meet the corresponding PSS/SSS detection requirement. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known.
Table 9.3A.4-2: Time period for time index detection (FR1)
	Condition NOTE1,2,3,4
	TSSB_time_index_inter_cca

	No DRX
	max(120ms, (3+ Lind,gaps) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil((3+ Lind,gaps) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(3 + Lind,gaps) x DRX cycle x CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When DRX is not configured, Lind,gaps is the number of SMTC occasions not available at the UE during TSSB_time_index_inter_cca, for for time index identification, where Lind,gaps ≤ Lind,gaps,max. When DRX is configured, Lind,gaps is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TSSB_time_index_inter_cca, for for time index identification, where Lind,gaps ≤ Lind,gaps,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement gaps, the UE is not required to determine the availability of SMTC occasions more frequent than once during MGRP. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFinter.
NOTE 4:	Lind,gaps,max = 5 for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms, Lind,gaps,max = 3 for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and Lind,gaps,max = 2 for DRX cycle > 320 ms.




The UE shall restart the time index detection upon exceeding Lind,gaps,max. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known. 

Table 9.3A.4-3: Time period for PSS/SSS detection, (Frequency range FR2-2)
	Condition NOTE
	TPSS/SSS_sync_inter

	No DRX
	Max(600ms, ceil(Mpss/sss_sync_inter_CCA+ [NRxBeam] x LPSS/SSS,gaps)) Max(MGRP, SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(600ms, ceil(1.5  Mpss/sss_sync_inter_CCA+ [NRxBeam] x LPSS/SSS,gaps))  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Mpss/sss_sync_inter_CCA+ [NRxBeam] x LPSS/SSS,gaps) DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 3: 	When DRX is not configured, LPSS/SSS,gaps is the number of SMTC occasion groups not available at the UE during TPSS/SSS_sync_inter_CCA for PSS/SSS detection, where LPSS/SSS,gaps < LPSS/SSS,gaps,max. A SMTC occasion group consists of NRxBeam consecutive SMTC occasions. An SMTC occasion group is not available, when at least one SMTC occasion in the group is not transmitted by the gNB. When DRX is configured, LPSS/SSS is the number of [DRX cycle groups] in which at least one SMTC occasion is not available at the UE during TPSS/SSS_sync_inter_CCA for PSS/SSS detection, where LPSS/SSS,gaps < LPSS/SSS,gaps,max . [A DRX occasion group consists of NRxBeam consecutive DRX cycles. A DRX occasion group occasion group is not available, when at least one SMTC occasion in the group is not transmitted by the gNB.] When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle.
NOTE 4:	LPSS/SSS,gaps = 12 for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms LPSS/SSS,gaps = 8 for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and LPSS/SSS,gaps = 5 for DRX cycle > 320 ms




Upon exceeding LPSS/SSS,gaps,max, the UE is not required to meet the corresponding PSS/SSS detection requirement. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known.
Table 9.3A.4-4: Time period for time index detection (FR2-2)
	Condition NOTE1,2,3,4
	TSSB_time_index_inter_cca

	No DRX
	max(120ms, ceil(MSSB_index_inter_CCA + [NRxBeam] x Lind,gaps) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil(MSSB_index_inter_CCA + [NRxBeam] x Lind,gaps) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	ceil(MSSB_index_inter_CCA + [NRxBeam] x Lind,gaps) x DRX cycle x CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	When DRX is not configured, Lind,gaps is the number of SMTC occasions not available at the UE during TSSB_time_index_inter_cca, for for time index identification, where Lind,gaps ≤ Lind,gaps,max. When DRX is configured, Lind,gaps is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during TSSB_time_index_inter_cca, for for time index identification, where Lind,gaps ≤ Lind,gaps,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement gaps, the UE is not required to determine the availability of SMTC occasions more frequent than once during MGRP. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFinter.
NOTE 3:	Lind,gaps,max = [5] for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms, Lind,gaps,max = [3] for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and Lind,gaps,max = [2] for DRX cycle > 320 ms.



The UE shall restart the time index detection upon exceeding Lind,gaps,max. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known. 



9.3A.5	Inter-frequency measurements
When measurement gaps are provided for inter-frequency measurements in carrier frequencies with CCA, or the UE supports capability of conducting such measurements without gaps, the 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 10.1.28, 10.1.30, 10.1.32, respectively, as shown in table 9.3A.5-1:
Table 9.3A.5-1: Measurement period for inter-frequency measurements with gaps(FR1)
	Condition NOTE1,2,3,4
	T SSB_measurement_period_inter_cca

	No DRX
	max(200ms, (8+ Lmeas) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+ Lmeas)  x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(8+ Lmeas) x DRX cycle x CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When DRX is not configured, Lmeas is the number of SMTC occasions not available at the UE during T SSB_measurement_period_NR_cca, for inter-frequency measurements with gaps, where Lmeas ≤ Lmeas,max. When DRX is configured, Lmeas is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during T SSB_measurement_period_NR_cca, for inter-frequency measurements with gaps, where Lmeas ≤ Lmeas,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement gaps, the UE is not required to determine the availability of SMTC occasions more frequent than once during MGRP. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFinter.
NOTE 4:	Lmeas,max = 12 for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms, Lmeas,max = 8 for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and Lmeas,max = 5 for DRX cycle > 320 ms.



The UE shall restart the measurement upon exceeding Lmeas,max. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known. 
When the time period of unsuccessful measurement attemps due to exceeding the maximum number of unavailable at the UE SMTC occasions of an already identified cell exceeds the maximum time requirement for the cell to remain known defined in clause 9.3A.6.3, the UE shall stop the measurement attempts on this SSB and perform the detection procedure again, like for any other SSB.
Table 9.3A.5-2: Measurement period for inter-frequency measurements with gaps(FR2-2)
	Condition NOTE1,2,3,4
	T SSB_measurement_period_inter_cca

	No DRX
	max(200ms, ceil(Mmeas_period_inter_CCA + [NRxBeam] x Lmeas,gaps) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil(Mmeas_period_inter_CCA + [NRxBeam] x Lmeas,gaps)   x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	ceil(Mmeas_period_inter_CCA + [NRxBeam] x Lmeas,gaps) x DRX cycle x CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:	When DRX is not configured, Lmeas,gaps is the number of SMTC occasions not available at the UE during T SSB_measurement_period_inter_cca, for inter-frequency measurements with gaps, where Lmeas,gaps ≤ Lmeas,gaps,max. When DRX is configured, Lmeas,gaps is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during T SSB_measurement_period_NR_cca, for inter-frequency measurements with gaps, where Lmeas,gaps ≤ Lmeas,gaps,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. When configured with measurement gaps, the UE is not required to determine the availability of SMTC occasions more frequent than once during MGRP. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFinter.
NOTE 4:	Lmeas,gaps,max = [12] for max(DRX cycle, SMTC period, MGRP) ≤ 40 ms, Lmeas,gaps,max = [8] for 40 ms < max(DRX cycle, SMTC period, MGRP) ≤ 320 ms, and Lmeas,gaps,max = [5] for DRX cycle > 320 ms.



The UE shall restart the measurement upon exceeding Lmeas,gap,max. The requirements apply provided that any two closest SMTC occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known. 


<< END of change 1>>

