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<Start of Change 1 R4-2110968>
8.1.2.4.25.2a	SFTD Measurement delay with CCA on target frequency
The requirements on SFTD measurement delay defined in this section are applicable to a UE configured with a target NR carrier for which CCA is used and under the side condition SCH Ês/Iot ≥ -3 dB for the NR cell. Depending on configuration, the SFTD measurement may be carried out with or without the support of configured measurement gaps. In the current release, indication on whether to carry out the SFTD measurement with or without measurement gaps is implicit and depending on whether measurement gaps are configured.
The UE shall be able to detect, identify and measure SFTD of up to 3 of the strongest NR cells on the carrier frequency provided in the SFTD measurement configuration. Further depending on the SFTD measurement configuration, the UE shall additionally report SS-RSRP for the one or more NR cells. The UE may or may not be configured with cellsForWhichToReportSFTD. The UE does not expect cellsForWhichToReportSFTD to change during an ongoing SFTD measurement.
When no measurement gaps are provided, the UE shall be capable of finding the NR cell regardless of its SSB position in the SMTC period. The SFTD measurement shall be conducted with sustained connection to the E-UTRA PCell and activated SCell(s), however, the UE may be allowed to cause a certain amount of interruptions for reconfiguration of the radio receiver, as specified in clause 7.35.
When measurement gaps are provided, the UE shall be capable of finding the NR cell under the additional condition that the SSB at least occasionally falls within the measurement gap.
When no MCG DRX is used, the UE shall be capable of determining SFTD within a physical layer measurement period of Tmeasure_SFTD_LBT_max = 4 × Tmeasure_SFTD1, where Tmeasure_SFTD1 is defined in clause 8.1.2.4.25.2. If the UE is unable to meet the requirement, it shall shall terminate the inter-RAT SFTD measurement.
When MCG DRX is used, the same Tmeasure_SFTD_LBT_max as for non-DRX applies, but the reporting delay depends on the DRX cycle length in use.
In case an NR PSCell is added, the UE shall terminate the inter-RAT SFTD measurement.
In case PCell is changed due to handover, the UE shall terminate the inter-RAT SFTD measurement.
The measurement accuracy for the SFTD measurement shall fulfill the requirement in clause 9.1.287. The measurement accuracy for additionally reported NR SS-RSRP shall fulfil the requirement in clause 9.11.1.
<End of Change 1>


<Start of Change 2 R4-2110968>
8.17.2.2.a	SFTD Measurement requirements with CCA on target frequency
When no DRX is used in either of PCell and PSCell, the physical layer measurement period of the SFTD measurement shall be Tmeasure_SFTD1 = max(200 ms, (5 + L) x SMTC period), where L is the number of SSBs (or DRSs) blocked by unsuccessful CCA. Lmax is the maximum value of L (i.e., L≤Lmax) and is defined in Table 8.17.2.2.a-2.
When DRX is used in either of the E-UTRA PCell or the NR PSCell, or in both PCell and PSCell, the physical layer measurement period (Tmeasure_SFTD1) of the SFTD measurement shall be as specified in table 8.17.2.2.a-1. 
In the requirements of clause 8.17.2.2.a, 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 the first two successive 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 period; otherwise the SMTC occasion is considered as available at the UE.
Table 8.17.2.2.a-1: SFTD measurement requirement when DRX is used
	DRX cycle length (s) Note 3
	Tmeasure_SFTD1 (s)

	≤0.04
	max(0.2,(5 + L) x SMTC period) (Note1)

	0.04<DRX cycle≤0.32
	(8 + L) x max(DRX cycle, SMTC period)

	0.32<DRX cycle≤10.24
	(5 + L) x DRX cycle

	Note 1:	Number of DRX cycles depends upon the DRX cycle in use.
Note 2:	DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell.
Note 3:	L is the total number of SMTC occasions not available at the UE. The maximum value of L, Lmax, is defined in Table 8.17.2.2.a-2.
Note 3:	L is the total number of SMTC occasions not available at the UE. The maximum value of L, Lmax, is defined in Table 8.17.2.2.a-2. [When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle.]



Table 8.17.2.2.a-2: Maximum number of missed DRS occasions
	Condition
	Lmax

	max(DRX cycle, SMTC period) ≤ 40 ms
	7

	40 ms < max(DRX cycle, SMTC period) ≤ 320 ms
	5

	DRX cycle > 320 ms
	3

	Note 1:	DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell. When no DRX is used in both PCell and PSCell, DRX cycle = 0.
Note 2:	The SMTC period is the one used by PSCell.



If PSCell is changed without changing carrier frequency of PSCell, while the UE is performing SFTD measurements, the UE shall still meet SFTD measurement and accuracy requirements for the new PSCell. In this case the UE shall restart the SFTD measurement, and the total physical layer measurement period shall not exceed Tmeasure_SFTD2 as defined by the following expression:
Tmeasure_SFTD2 = (M+1)*(Tmeasure_SFTD1) + M*TPSCell_change_ENDC
where:
M is the number of times the NR PSCell is changed over the measurement period (Tmeasure_SFTD2), and
TPSCell_change_ENDC is the time necessary to change the PSCell; it can be up to 25 ms.
If PCell is changed, or if PSCell is changed with different carrier frequency from PSCell, the UE shall terminate SFTD measurements.
When L exceeds Lmax, the UE shall terminate the SFTD measurement.
The time difference between frame timing acquisition for PCell and PSCell, t1 and t2 respectively, shall fulfill |t1-t2| < max(200 ms, 5*TSMTC), where TSMTC is the SMTC period of PSCell. Otherwise the UE shall invalidate the SFTD measurement.
The measurement accuracy for the SFTD measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.287.

<End of Change 2>

<Start of Change 3 R4-2110968>
9.1.27	SFN and frame Timing Difference (SFTD)
9.1.27.1	SFTD Accuracy Requirement
The SFN and frame timing difference (SFTD) is measured between PCell and NR PSCell under EN-DC, or between PCell and NR cell for inter-RAT SFTD. The inter-RAT SFTD measurement can only be configured for E-UTRA - NR band combinations that are supported by the UE.
The accuracy requirements in Table 9.1.27.1-4 are appilicable under the following conditions:
For PCell SFN and frame timing measurement:
-	Cell specific reference signals are transmitted either from one, two or four antenna ports.
-	Conditions defined in TS 36.101 [5] clause 7.3 for reference sensitivity are fulfilled.
-	No changes to the uplink transmission timing are applied during the measurement period.
-	RSRP|dBm according to Annex B.3.5 for a corresponding Band.
-	Io range deifined in Table 9.1.27.1-1.
Table 9.1.27.1-1: PCell Io range conditions for SFTD measurement accuracy
	Parameter
	Io Note 1 range

	
	E-UTRA operating band groups Note 4, 5
	Minimum Io
	Maximum Io

	
	
	dBm/15kHz Note 2, 3
	dBm/BWChannel

	Conditions
	FDD_A, TDD_A
	-121
	-50

	
	FDD_C, TDD_C
	-120
	-50

	
	FDD_D
	-119.5
	-50

	
	FDD_E, TDD_E
	-119
	-50

	
	FDD_F
	-118.5
	-50

	
	FDD_G
	-118
	-50

	
	FDD_H
	-117.5
	-50

	
	FDD_N
	-114.5
	-50

	NOTE 1:	When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in clause B.4.2 and B.4.3.
NOTE 3:	The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [54], if applicable depending on E-UTRA – NR band combination.
NOTE 4:	E-UTRA operating band groups are as defined in clause 3.5.
NOTE 5:	Only E-UTRA bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [54] are applicable.



For NR PSCell, or NR cell SFN and frame timing measurement in FR1:
-	Conditions defined in TS 38.101-1 [18] clause 7.3 for reference sensitivity are fulfilled.
-	Io range defined in Table 9.1.27.1-2.
Table 9.1.27.1-2: NR PSCell, or NR cell Io range conditions for SFTD measurement accuracy in FR1
	Parameter
	Io Note 1 range

	
	NR operating band groups Note 4, 5
	Minimum Io Note 2, 3
	Maximum Io

	
	
	dBm/ SCSSSB 
	dBm/BWChannel

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A
	-121
	-118
	-50

	
	NR_FDD_FR1_B
	-120.5
	-117.5
	-50

	
	NR_TDD_FR1_C
	-120
	-117
	-50

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	-50

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	-50

	
	NR_FDD_FR1_G
	-118
	-115
	-50

	
	NR_FDD_FR1_H
	-117.5
	-114.5
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ΔRIB,c as defined in clause 7.3B in TS 38.101-3 [54], depending on E-UTRA – NR band combination.
NOTE 3:	The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [54], if applicable depending on E-UTRA – NR band combination.
NOTE 4:	NR operating band groups are as defined in clause 3.5 in TS 38.133 [50].
NOTE 5:	Only NR bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [54] are applicable.



For NR PSCell, or NR cell SFN and frame timing measurement in FR2:
-	Conditions defined in TS 38.101-2 [19] clause 7.3 for reference sensitivity are fulfilled.
-	Io range deifined in Table 9.1.27.1-3.
-	The measured signals are in the directions covered by the percentile EIS spherical coverage of the UE, defined in TS 38.101-2 [19] clause 7.3.4.
Table 9.1.27.1-3: NR PSCell, or NR cell Io range conditions for SFTD measurement accuracy in FR2
	Parameter
	Io Note 1 range

	
	Minimum Io Note 2, 3
	Maximum Io

	
	dBm/ SCSSSB 
	dBm/BWChannel

	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	Same value as SSB_RP in Table B.2.4.1-2, according to UE Power class, operating band and angle of arrival
	Same value as SSB_RP in Table B.2.4.1-2, according to UE Power class, operating band and angle of arrival
	50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth and specified at the Reference point.
NOTE 2: 	Values based on Refsens and EIS spherical coverage as defined in TS 38.101-2 [19] clauses 7.3.2 and 7.3.4. Applicable side condition selected depending on angle of arrival.
NOTE 3:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.



Table 9.1.27.1-4: SFTD measurement accuracy
	Accuracy
	Conditions

	
	Ês/Iot
	Frequency range 

	Ts Note 1
	dB
	

	40
	 -3 dB

	FR1

	40
	
	FR2

	NOTE 1:	Ts is the basic timing unit defined in TS 36.211 [16].
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.



9.1.28	SFN and Frame Timing Difference (SFTD) under CCA
9.1.28.1	SFTD Accuracy Requirement under CCA
The SFN and frame timing difference (SFTD) is measured between PCell and NR PSCell under CCA in EN-DC, or between PCell and NR cell under CCA for inter-RAT SFTD. The inter-RAT SFTD measurement can only be configured for E-UTRA - NR band combinations that are supported by the UE.
The accuracy requirements in Table 9.1.28.1-2 are appilicable under the following conditions:
For PCell SFN and frame timing measurement:
-	Cell specific reference signals are transmitted either from one, two or four antenna ports.
-	Conditions defined in TS 36.101 [5] clause 7.3 for reference sensitivity are fulfilled.
-	No changes to the uplink transmission timing are applied during the measurement period.
-	RSRP|dBm according to Annex B.3.5 for a corresponding Band.
-	Io range defined in Table 9.1.27.1-1 above.
For NR PSCell, or NR cell SFN and frame timing measurement in FR1:
-	Conditions defined in TS 38.101-1 [18] clause 7.3F for reference sensitivity are fulfilled.
-	Io range defined in Table 9.1.28.1-1.
Table 9.1.28.1-1: NR PSCell, or NR cell Io range conditions for SFTD measurement accuracy with NR cell under CCA
	Parameter
	Io Note 1 range

	
	NR operating band groups Note 4, 5
	Minimum Io Note 2, 3
	Maximum Io

	
	
	dBm/ SCSSSB 
	dBm/BWChannel

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_CCA_FR1_I
	-117
	-114
	-50

	
	NR_CCA_FR1_J
	-116.5
	-113.5
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ΔRIB,c as defined in clause 7.3B in TS 38.101-3 [54], depending on E-UTRA – NR band combination.
NOTE 3:	The condition level is increased by MSD as defined in clause 7.3B in TS 38.101-3 [54], if applicable depending on E-UTRA – NR band combination.
NOTE 4:	NR operating band groups are as defined in clause 3.5 in TS 38.133 [50].
NOTE 5:	Only NR bands within EN-DC band combinations as specified in clause 5.5B in TS 38.101-3 [54] are applicable.



Table 9.1.28.1-2: SFTD measurement accuracy with NR cell under CCA
	Accuracy
	Conditions

	
	Ês/Iot
	Frequency range 

	Ts Note 1
	dB
	

	40
	 -3 dB
	FR1

	NOTE 1:	Ts is the basic timing unit defined in TS 36.211 [16].
NOTE 2:	The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.



<End of Change 3>

<Start of Change 4 R4-2110326, R4-2110968>
9.11.4	NR SS-RSRP Measurements under CCA
The accuracy requirements of NR SS-RSRP measurements under CCA in FR1 and the corresponding side conditions shall be the same as the inter-frequency SS-RSRP Absolute Accuracy Requirements under CCA in TS 38.133 [50] subclause 10.1.27.1. 
The measurement period of NR SS-RSRP measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.21A for UE with FDD PCell not configured with E-UTRA-NR Dual Connectivity operation. The measurement period of NR SS-RSRP measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.22A for UE with TDD PCell not configured with E-UTRA-NR Dual Connectivity operation. For UE with FDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period of NR SS-RSRP measurements under CCA in RRC_CONNECTED state is specified in Sections 8.17.4A.1. For for UE with TDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period under CCA of NR SS-RSRP measurements in RRC_CONNECTED state is specified in Sections 8.17.4A.2.
The reporting range and mapping specified for SS-RSRP measurements in TS 38.133 [50] subclause 10.1.6 shall apply.
9.11.5	NR SS-RSRQ Measurements under CCA
The accuracy requirements of NR SS-RSRQ measurements under CCA in FR1 and the corresponding side conditions shall be the same as the inter-frequency SS-RSRQ Absolute Accuracy Requirements in TS 38.133 [50] subclause 10.1.30.1. 
The measurement period of NR SS-RSRQ measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.21A for UE with FDD PCell not configured with E-UTRA-NR Dual Connectivity operation. The measurement period of NR SS-RSRQ measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.22A for UE with TDD PCell not configured with E-UTRA-NR Dual Connectivity operation. For for UE with FDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period of NR SS-RSRQ measurements under CCA in RRC_CONNECTED state is specified in Sections 8.17.4A.1. For for UE with TDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period of NR SS-RSRQ measurements under CCA in RRC_CONNECTED state is specified in Sections 8.17.4A.2.
The reporting range and mapping specified for SS-RSRQ measurements in TS 38.133 [50] subclause 10.1.11 shall apply.
9.11.6	NR SS-SINR Measurements under CCA
The accuracy requirements of NR SS-SINR measurements under CCA in FR1 and the corresponding side conditions shall be the same as the inter-frequency SS-SINR Absolute Accuracy Requirements in TS 38.133 [50] subclause 10.1.32.1. 
The measurement period of NR SS-SINR measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.21A for UE with FDD PCell not configured with E-UTRA-NR Dual Connectivity operation. The measurement period of NR SS-SINR measurements under CCA in RRC_CONNECTED state is specified in Sections 8.1.2.4.22A for UE with TDD PCell not configured with E-UTRA-NR Dual Connectivity operation. For for UE with FDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period of NR SS-SINR measurements under CCA in RRC_CONNECTED state is specified in Sections 8.17.4A.1. For for UE with TDD PCell configured with E-UTRA-NR Dual Connectivity operation, the measurement period of NR SS-SINR measurements under CCA in RRC_CONNECTED state is specified in Sections 8.17.4A.2.
The reporting range and mapping specified for SS-SINR measurements in TS 38.133 [50] subclause 10.1.16 shall apply.
9.11.7	NR RSSI Measurements under CCA
The accuracy requirements of NR RSSI measurements in FR1 on a non-serving carrier frequency with CCA and the corresponding side conditions shall be the same as the inter-frequency RSSI absolute accuracy requirements in TS 38.133 [50] subclause 10.1.34.2. The accuracy requirements of NR RSSI measurements in FR1 on a serving carrier frequency with CCA and the corresponding side conditions shall be the same as the intra-frequency RSSI absolute accuracy requirements in TS 38.133 [50] subclause 10.1.34.1.
The measurement period of NR RSSI measurements in RRC_CONNECTED state is specified in clause 8.1.2.4.21A for UE with FDD PCell not configured with E-UTRA-NR Dual Connectivity operation; clause 8.1.2.4.22A for UE with TDD PCell not configured with E-UTRA-NR Dual Connectivity operation; clause 8.17.4A.1 for UE with FDD PCell configured with E-UTRA-NR Dual Connectivity operation with PSCC on a carrier frequency with CCA; clause 8.17.4A.2 for UE with TDD PCell configured with E-UTRA-NR Dual Connectivity operation with PSCC on a carrier frequency with CCA.
The reporting range and mapping specified for RSSI measurements in TS 38.133 [50] subclause 10.1.34.3 shall apply.
9.11.8	NR Channel Occupancy Measurements under CCA
The accuracy requirements of NR channel occupancy measurements in FR1 on a non-serving carrier frequency with CCA and the corresponding side conditions shall be the same as the inter-frequency channel occupancy accuracy requirements in TS 38.133 [50] subclause 10.1.35.2. The accuracy requirements of NR channel occupancy measurements in FR1 on a serving carrier frequency with CCA and the corresponding side conditions shall be the same as the intra-frequency channel occupancy accuracy requirements in TS 38.133 [50] subclause 10.1.35.1.
The measurement period of NR channel occupancy measurements in RRC_CONNECTED state is specified in clause 8.1.2.4.21A for UE with FDD PCell not configured with E-UTRA-NR Dual Connectivity operation; clause 8.1.2.4.22A for UE with TDD PCell not configured with E-UTRA-NR Dual Connectivity operation; clause 8.17.4A.1 for UE with FDD PCell configured with E-UTRA-NR Dual Connectivity operation with PSCC on a carrier frequency with CCA; clause 	8.17.4A.2 for UE with TDD PCell configured with E-UTRA-NR Dual Connectivity operation with PSCC on a carrier frequency with CCA.
The reporting range specified for channel occupancy measurements in TS 38.331 [2] shall apply.
<End of Change 4>


