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<< Start of 1st changes >>
9.1.5.1
Monitoring of multiple layers outside gaps

The carrier-specific scaling factor CSSFoutside_gap,i for measurement object i derived in this chapter is applied to following measurement types:

-
SSB-based intra-frequency measurement with no measurement gap in clause 9.2.5 and 9.2A.5, when none of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
SSB-based intra-frequency measurement with no measurement gap in clause 9.2.5 and 9.2A.5, when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-
For a UE in E-UTRA-NR dual connectivity operation, NR SSB-based inter-RAT measurement object configured by the E-UTRAN PCell on an NR serving carrier 

-
the SSB is completely contained in the active BWP of the UE, and 

-
none or part of the SMTC occasions of this inter-RAT measurement object are overlapped by the measurement gap;
-
CSI-RS based intra-frequency measurement in clause 9.10.2, when none of CSI-RS resources for L3 measurement of this intra-frequency measurement object are overlapped by the measurement gap.

-
CSI-RS based intra-frequency measurement in clause 9.10.2, when all CSI-RS resources for L3 measurement of this intra-frequency measurement object are partially overlapped by the measurement gap.-
SSB-based inter-frequency measurement with no measurement gap in clause 9.3.9, when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
-
SSB-based inter-frequency measurement with no measurement gap in clause 9.3.9, when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, if it is a CA capable UE and this UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
-
Intra-frequency RSSI and channel occupancy measurement with no measurement gap on a carrier subject to CCA when SMTC and RMTC are overlapping and RMTCs are not fully overlapped with measurement gap.
UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps.

For a UE in E-UTRA-NR dual connectivity operation, if a measurement object configured by PSCell and an NR inter-RAT measurment object configured by E-UTRAN PCell are on the same serving carrier, they shall be counted as one intra-frequency measurement object, provided that they meet the measurement object merging conditions [in clause 9.1.3.2].
The number of frequency layers for SSB measurements shall include the total number of MOs with

-
ssb-ConfigMobility configured, or 
-
ssb-ConfigMobility not configured but csi-rs-ResourceConfigMobility configured with associatedSSB.

If ssbfrequency, smtc1, smtc2 and ssbSubcarrierSpacing are same in multiple MOs, the multiple MOs are counted as one SSB frequency layer.

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, CSSFoutside_gap,i and requirements derived from CSSFoutside_gap,i are not specified.

The UE cell identification and measurement periods derived based on CSSFoutside_gap,i in clauses 9.2.5.1, 9.2.5.2 and  9.10.2 may be extended for measurement objects of which the cell identification and measurement periods are overlapped with Tmeasure_SFTD1 specified in clause 9.3.8 when no measurement gaps are provided.

The requirements in this clause apply provided that 
-
There are no PCell nor PSCell in FR2, or 

-
The SMTC on all CCs and inter-frequency layers without measurement gap in FR2 have the same offset, and one of following conditions is met

-
If smtc2 is configured on any FR2 CC, 

-
All CCs have the same configuration for smtc1, and

-
All CCs configured with smtc2 have the same configuration for smtc2
-
If smtc2 is not configured on any FR2 CC, 

-
The total number of different SMTC periodicities on all serving CCs and inter-frequency layers without measurement gap does not exceed 4

-
The starting point of the first 5ms window for CSI-RS measurement as defined in clause 9.10.1 on all CCs in FR2 is same and one of following conditions is met

-
If any CSI-RS resource is configured in the second 5ms window for CSI-RS measurement as defined in clause 9.10.1 on any FR2 CC, 

-
All CCs with CSI-RS resources only in the first 5ms window have the same CSI-RS resource periodcity, and

-
All CCs with CSI-RS resources both in the first and the second 5ms window have the same CSI-RS resource periodcity
-
If no CSI-RS resource is configured in the second 5ms window for CSI-RS measurement as defined in clause 9.10.1 on any FR2 CC, 

-
The total number of different CSI-RS resources periodicities on all serving CCs does not exceed 3Note:
Longer delays for cell identification and measurement periods derived based on CSSFoutside_gap,i in clauses 9.2.5.1, 9.2.5.2, can be expected, if the UE is configured with more than 4 different SMTC periodicities on FR2 serving carriers. The longer delay applies for the FR2 intra-frequency measurement objects with the longest SMTC periodicity/periodicities.
9.1.5.1.1
EN-DC mode: carrier-specific scaling factor for SSB-based, CSI-RS based L3 measurements and RSSI and channel occupancy measurements performed outside gaps

For UE configured with the E-UTRA-NR dual connectivity operation, the carrier-specific scaling factor CSSFoutside_gap,i for intra-frequency SSB-based measurements, inter-frequency SSB-based measurements performed outside measurements gaps, intra-frequency CSI-RS L3 measurement and RSSI/channel occupancy measurement with no measurement gap on a carrier subject to CCA when SMTC and RMTC are overlapping will be as specified in Table 9.1.5.1.1-1.

Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode

	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i  for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gp

	EN-DC with FR1 only CA 
	1+NPSCC_CSIRS+NPSCC_CCA_RSSI/CO 
	NSCC_SSB +Y+2x NSCC_CSIRS+ NSCC_CCA_RSSI/CO
	N/A
	N/A
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS 

	EN-DC with

FR2 only intra band CA 
	N/A
	N/A
	1+NPSCC_CSIRS 
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS 
	NSCC_SSB +Y+2x NSCC_CSIRS 

	EN-DC with

FR2 only inter band CA
	N/A
	N/A
	1+NPSCC_CSIRS
	2x(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	EN-DC with

FR1 +FR2 CA (FR1 PSCell) Note 1
	1+NPSCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	N/A
	2x(1+NSCC_CSIRS_FR2_NCM) Note 3 
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS
	1+NPSCC_CSIRS 
	N/A
	NSCC_SSB+Y+2x NSCC_CSIRS 
	NSCC_SSB+Y+2x NSCC_CSIRS

	Note 1:
Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.

Note 2:
Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2. 

Note 3:
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on SCC; CSSFoutside_gap,i =2 if only one SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on SCC.

Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.
Note 5:
Only two NR FR2 operating band are included for EN-DC with FR2 only inter-band CA 

Note 6:
NPSCC_CSIRS=1 if PSCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPSCC_CSIRS =0.

Note 7:
NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured

Note 8:
NSCC_CSIRS_FR2_NCM=1 if FR2 SCC, where neighbour cell measurement is required, is with either both SSB and CSI-RS configured or only CSI-RS measurement configured; otherwise, NSCC_CSIRS_FR2_NCM=0.

Note 9:
NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.
Note 10:
NPSCC_CCA_RSSI/CO= 1 if PSCC is configured with RSSI/CO measurements without MG when RMTC and SMTC are overlapping; NSCC_CCA_RSSI/CO = Number of MOs for SCell(s) configured with RSSI/CO measurements without MG when RMTC and SMTC are overlapping.
Note 11
If a measurement object configured by PSCell and an NR inter-RAT measurment object configured by E-UTRAN PCell are on the same serving carrier, they shall be counted as one intra-frequency measurement object, provided that they meet the measurement object merging conditions [in clause 9.1.3.2], otherwise they are counted separately as two measurement objects.


9.1.5.1.2
SA mode: carrier-specific scaling factor for SSB-based, CSI-RS based L3 measurements and RSSI and channel occupancy measurements performed outside gaps

For UE in SA operation mode, the carrier-specific scaling factor CSSFoutside_gap,i for intra-frequency SSB-based measurements, inter-frequency SSB-based measurements performed outside measurements gaps, intra-frequency CSI-RS L3 measurement and RSSI/channel occupancy measurement with no measurement gap on a carrier subject to CCA when SMTC and RMTC are overlapping will be as specified in Table 9.1.5.1.2-1, which shall also be applied for a UE configured with NE-DC operation.

Table 9.1.5.1.2-1: CSSFoutside_gap,i scaling factor for SA mode

	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSF outside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1 only CA 
	1+NPCC_CSIRS + NPCC_CCA_RSSI/CO
	NSCC_SSB +Y+2x NSCC_CSIRS+ NSCC_CCA_RSSI/CO
	N/A
	N/A
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS

	FR2 only intra band CA 
	N/A
	N/A
	1+NPCC_CSIRS 
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS
	NSCC_SSB +Y+2x NSCC_CSIRS

	FR2 only inter band CA
	N/A
	N/A
	1
	2*(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	FR1 +FR2 CA (FR1 PCell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2* NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	N/A
	2x(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	Note 1:
Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.

Note 2:
Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.

Note 3:
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on SCC; CSSFoutside_gap,i =2 if only one SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on SCC.

Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.

Note 5:
Only two NR FR2 operating bands are included for FR2 inter-band CA.
Note 6:
NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.

Note 7:
NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured

Note 8:
NSCC_CSIRS_FR2_NCM=1 if FR2 SCC, where neighbour cell measurement is required, is with either both SSB and CSI-RS configured or only CSI-RS measurement configured; otherwise, NSCC_CSIRS_FR2_NCM=0.

Note 9:
NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.
Note 10:
NPCC_CCA_RSSI/CO= 1 if PSCC is configured with RSSI/CO measurements without MG when RMTC and SMTC are overlapping; NSCC_CCA_RSSI/CO = Number of MOs for SCell(s) configured with RSSI/CO measurements without MG when RMTC and SMTC are overlapping.


9.1.5.1.3
NR-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based L3 measurements performed outside gaps

For UE configured with NR-DC operation, the carrier-specific scaling factor CSSFoutside_gap,i for intra-frequency SSB-based measurement, inter-frequency SSB-based measurements performed outside measurements gaps and intra-frequency CSI-RS based L3 measurement will be as specified in Table 9.1.5.1.3-1.

Table 9.1.5.1.3-1: CSSFoutside_gap,i scaling factor for NR-DC mode

	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS) Note 2 
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )

	Note 1:
NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2. 

Note 2:
CSSFoutside_gap,i =1 if  no SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on PSCC; CSSFoutside_gap,i =2 if no SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on PSCC.

Note 3:
Y is the number of configured inter-frequency SSB based frequency layers without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.
Note 4:
NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.

Note 5:
NPSCC_CSIRS=1 if PSCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPSCC_CSIRS =0.

Note 6:
NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured

Note 8:
NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.


9.1.5.1.4
NE-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based measurements performed outside gaps

For UE configured with NE-DC operation, the carrier-specific scaling factor CSSFoutside_gap,i for intra-frequency SSB-based measurement and inter-frequency SSB-based measurements performed outside measurements gaps and intra-frequency CSI-RS based L3 measurement will be as specified in Table 9.1.5.1.4-1. 
Table 9.1.5.1.4-1: CSSFoutside_gap,i scaling factor for NE-DC mode

	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	NE-DC with FR1 only CA 
	1+NPCC_CSIRS 
	NSCC_SSB +Y+2x NSCC_CSIRS 
	N/A
	N/A
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS

	NE-DC with FR2 only intra band CA 
	N/A
	N/A
	1+NPCC_CSIRS 
	N/A
	NSCC_SSB +Y+2x NSCC_CSIRS 
	NSCC_SSB +Y+2x NSCC_CSIRS

	NE-DC with

FR2 only inter band CA
	N/A
	N/A
	1+NPCC_CSIRS
	2*(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	NE-DC with FR1 +FR2 CA (FR1 PCell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2* NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM) 
	N/A
	2x(1+ NSCC_CSIRS_FR2_NCM) Note 3,5
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)
	2×( NSCC_SSB +Y+2x NSCC_CSIRS -1-NSCC_CSIRS_ FR2_NCM)

	Note 1:
Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.

Note 2:
Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.

Note 3:
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on SCC; CSSFoutside_gap,i =2 if only one SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on SCC.

Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG for CA capable UE; otherwise, it is 0.

Note 5:
Only two NR FR2 operating band are included for NE-DC with FR2 only inter-band CA. 

Note 6:
NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.

Note 7:
NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured

Note 8:
NSCC_CSIRS_FR2_NCM=1 if FR2 SCC, where neighbour cell measurement is required, is with either both SSB and CSI-RS configured or only CSI-RS measurement configured; otherwise, NSCC_CSIRS_FR2_NCM=0.

Note 9:
NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.


<< End of 1st change >>

