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-------------------------------------------------------- Beginning of Change 1-----------------------------------------------------------
9.1.2B	Concurrent measurement gaps
[bookmark: _Toc5952520]9.1.2B.1	Introduction
When UE supports concurrent measurement gap pattern capability, network can provide multiple measurement gaps configured by RRC message(s) as specified in TS 38.331 [2].
9.1.2B.2	Requirements
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports concurrent measurement gap patterns but does not support independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the network can provide at most two per-UE measurement gap patterns for monitoring of all frequency layers. 
If the UE requires measurement gaps to identify and measure intra-frequency cells and/or inter-frequency cells and/or inter-RAT E-UTRAN cells, and the UE supports both concurrent measurement gap patterns and independent measurement gap patterns for different frequency ranges as specified in Table 5.1-1 in [18, 19, 20], in order for the requirements in the following clauses to apply the network can provide the following measurement gap patterns’ combinations for monitoring of all frequency layers. The supported gap pattern combinations for UE supporting both concurrent measurement gap patterns and independent measurement gap patterns for different frequency ranges are specified in Table 9.1.2B-1,
Table 9.1.2B-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Pattern Combination Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	[6]
	2
	2
	0

	7
	0
	0
	1

	8
	1
	1
	0

	9
	1
	0
	0

	10
	0
	1
	0

	11
	2
	0
	0

	12
	0
	2
	0

	[Note 1: Gap Pattern Combination Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].]



For UE configured with the EN-DC operation, when monitoring of multiple inter-frequency E-UTRAN, inter-RAT NR, [GSM, UTRA FDD and UTRA TDD] carrier frequency layers as configured by E-UTRA PCell, and inter-frequency NR carrier frequency layers as configured by PSCell using gaps, each monitoring carrier frequency layer, including following measurement types:
-	SSB-based measurement object, 
-	CSI-RS based measurement, 
-	RSSI/CO measurement, 
-	E-UTRA Inter-RAT measurement object, 
-	E-UTRA Inter-RAT RSTD and E-CID measurements, 
-	NR SSB-based Inter-RAT measurement object configured by the E-UTRAN PCell,
-	E-UTRAN measurement object,
-	E-UTRAN RSTD measurement,
[-	UTRA measurement object,
-	GSM RSTD measurement,]
can be only associated to one measurement gap pattern provided the network configures the concurrent measurement gap patterns. 
For UE configured with the SA operation, when monitoring of multiple inter-RAT E-UTRAN carrier frequency layers and inter-frequency NR carrier frequency layers as configured by PCell using gaps, each monitoring carrier frequency layer, including following measurement types:
-	SSB-based measurement object, 
-	CSI-RS based measurement, 
-	E-UTRA Inter-RAT measurement object, 
-	E-UTRAN Inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
can be only associated to one measurement gap pattern provided the network configures the concurrent measurement gap patterns. 
For UE configured with the SA operation, when monitoring of multiple inter-RAT E-UTRAN carrier frequency layers and inter-frequency NR carrier frequency layers as configured by PCell using gaps, each monitoring carrier frequency layer, including following measurement types:
-	SSB-based measurement object, 
-	CSI-RS based measurement, 
-	E-UTRA Inter-RAT measurement object, 
-	E-UTRAN Inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
can be only associated to one measurement gap pattern provided the network configures the concurrent measurement gap patterns. 
For UE configured with the NR-DC operation, when monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers as configured by PCell using gaps, each monitoring carrier frequency layer, including following measurement types:
-	SSB-based measurement object, 
-	CSI-RS based measurement, 
-	E-UTRA Inter-RAT measurement object, 
-	E-UTRAN Inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
can be only associated to one measurement gap pattern provided the network configures the concurrent measurement gap patterns.
For UE configured with the NE-DC operation, when monitoring of multiple inter-frequency E-UTRAN carriers as configured by E-UTRA PSCell, inter-RAT E-UTRAN carriers as configured by PCell, and inter-frequency NR carriers as configured by PCell using gaps, each monitoring carrier frequency layer, including following measurement types:
-	SSB-based measurement object, 
-	CSI-RS based measurement, 
-	E-UTRA Inter-RAT measurement object, 
-	E-UTRAN Inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
can be only associated to one measurement gap pattern provided the network configures the concurrent measurement gap patterns.
The association between concurrent measurement gap patterns and frequency layers to be measured shall be configured by RRC signalling. Network can also configure the association between concurrent measurement gap patterns and dedicated use case(s) by RRC signalling. [The dedicated use cases are specified in TS 38.331 [2] as,
-	One or more MO(s) for same RAT
-	One or more MO(s) for different RATs
-	NR SSB-based measurement, 
-	NR CSI-RS based measurement,
-	NR PRS-based measurements]
If the UE is configured via LPP [34] to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4], in order for the requirements in clauses 9.9.2, 9.9.3, and 9.9.4 to apply, 
-	all positioning frequency layers are associated to a single per-UE measurement gap pattern provided the network configures the concurrent measurement gap patterns. 
If the UE is configured to measure E-UTRA Inter-RAT measurement objects or/and Inter-RAT RSTD and E-CID measurement objects and other NR measurement objects, in order for the requirements in clauses 9.4.2, 9.4.3, 9.4.4 and 9.4.5 to apply,
-	all E-UTRA frequency layers can be associated to a single measurement gap pattern and other NR frequency layers can be associated to other measurement gap pattern(s) provided the network configures the concurrent measurement gap patterns.
[If the UE is only configured to measure E-UTRA Inter-RAT measurement objects or/and Inter-RAT RSTD and E-CID measurement objects, in order for the requirements in clauses 9.4.4 and 9.4.5 to apply,
-	all E-UTRA frequency layers can be associated to multiple measurement gap patterns provided the network configures the concurrent measurement gap patterns.]
If the UE is configured with SSB-based measurements, CSI-based measurements, E-UTRAN Inter-RAT measurements, E-UTRA Inter-RAT RSTD and E-CID measurements, or via LPP [34] for PRS-based measurements, 
-	measurements for different frequency layers but with the same reference signal can be associated to different measurement gap pattern patterns.
When UE supports concurrent measurement gap patterns, each measurement gap pattern supported by the UE is listed in Table 9.1.2-1 based on the applicability specified in table 9.1.2-2 and 9.1.2-3. The UE determines each measurement gap timing based on gap offset configuration and measurement gap timing advance configuration for each measurement gap provided by higher layer signalling as specified in TS 38.331 [2] and TS 36.331 [16].
In determining the starting point of each measurement gap, the UE shall use the DL timing of the latest E-UTRA or NR subframe occurring immediately before the configured measurement gaps among E-UTRA or NR serving cells.
The requirements in clause 9.1.2 are also applicable for the UE capable of and configured with multiple concurrent measurement gap patterns within each measurement gap pattern.

------------------------------------------------------------ End of Change 1---------------------------------------------------------------

