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<Start of Change 1>

4.9	Idle Mode CA Measurement
4.9.1	Introduction
A UE supporting ca-IdleModeMeasurements shall perform the idle mode measurement on the inter-frequency CA candidate frequencies/cells indicated by higher layers and meet the requirement specified in this section. A UE supporting endc-IdleInactiveMeasFR1-r16 and/or endc-IdleInactiveMeasFR2-r16 shall perform the idle mode measurement on the NR inter-RAT EN-DC candidate frequencies/cells indicated by higher layers and meet the requirement specified in this section.
Additionally, a UE supporting ca-IdleModeMeasurements or endc-IdleInactiveMeasFR1-r16/endc-IdleInactiveMeasFR2-r16 shall perform the idle mode measurement on serving cell and meet the requirement specified in this section. 
A UE only supporting ca-IdleModeMeasurements shall fulfil the requirements defined for a UE supporting ca-IdleModeMeasurements as defined in this section.
A UE only supporting endc-IdleInactiveMeasFR1-r16/endc-IdleInactiveMeasFR2-r16 shall fulfil the requirements defined for a UE supporting endc-IdleInactiveMeasFR1-r16/endc-IdleInactiveMeasFR2-r16 as defined in this section.
A UE supporting both ca-IdleModeMeasurements and endc-IdleInactiveMeasFR1-r16/endc-IdleInactiveMeasFR2-r16 shall fulfil the requirements for a UE supporting ca-IdleModeMeasurements and endc-IdleInactiveMeasFR1-r16/endc-IdleInactiveMeasFR2-r16 as defined in this section.
The requirements in clause 4.9 apply provided that the UE is provided with a valid timer T331 by dedicated RRC signaling and T331 is running.
4.9.2	Requirement
For a UE which supports ca-IdleModeMeasurements the UE shall support the idle mode CA measurements on the serving cell, overlapping and non-overlapping carriers. 
For inter-frequency idle mode measurements,  an overlapping carrier is defined as a carrier configured by higher layer for early measurement reporting and inter-frequency mobility measurements. A non-overlapping carrier is defined as a carrier configured by higher layer for early measurement reporting while not configured for inter-frequency mobility measurements.
A UE which supports endc-IdleInactiveMeasFR1-r16 or endc-IdleInactiveMeasFR2-r16 shall support the idle mode DC measurements on the serving cell, overlapping and non-overlapping carriers. An overlapping NR inter-RAT carrier is an actively measured carrier configured by higher layer for mobility and NR inter-RAT idle mode DC measurement reporting. A non-overlapping carrier is defined as an actively measured NR inter-RAT carrier configured by higher layer for NR inter-RAT idle mode DC measurement reporting while not configured for mobility. A carrier configured for NR inter-RAT idle mode measurement reporting is actively measured provided T331 has not expired, the serving cell is supporting idle mode DC measurement reporting and the serving cell is in the validity area.

4.9.2.1	Detected cell requirement during state transition and Idle mode 
This subclause defines the requirements for the detected cell status for the idle mode CA measurement when UE transitions from RRC Connected mode to Idle mode and after UE has entered Idle mode. The requirements are applicable to an E-UTRAN carrier aggregation or EN-DC capable UE which has been configured with one or more downlink SCells or NR PSCell and one or more downlink NR SCells during the Connected mode and which supports ca-IdleModeMeasurements or endc-IdleInactiveMeasurements-r16. The requirements are applicable for E-UTRAN FDD and TDD SCell(s), and NR PSCell and SCells.
Upon releasing the connection and if the UE has been configured with idle mode CA measurement reporting, following requirements apply concerning the detected cells in Connected mode upon state transitioning to Idle mode and during Idle mode:
-	A cell which is detected cell in Connected mode prior to connection release, shall remain detected after UE has entered Idle mode and during Idle mode, provided that the following conditions are met:
-	The UE has been provided with a list of cells and/or carrier frequencies for early measurement reporting by dedicated RRC signaling and
-	The detected cell is among the list of cells or on a carrier frequency provided for early measurement reporting, and
-	The UE is provided with a valid timer T331 by dedicated RRC signaling, and
-	For inter-frequency carrier, the detected cell remains detectable until during the state transitioning to idle modeUE reconnects to the network and transmits the early measurement report, or for NR inter-RAT carrier, the detected cell and SSBs of the detected cell remains detectable until during the state transitioning to idle modeUE reconnects to the network and transmits the early measurement report. 
-	The carrier frequency of the detected cell and the carrier frequency of the serving cell are among the supported band combination of the UE.
An inter-frequency cell is considered detectable according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.1 and Annex B.1.2 for a corresponding Band. An inter-RAT NR cell is considered detectable according to the conditions in B.1.3 of [50] for a corresponding band. An SSB of an inter-RAT NR cell is considered detectable according to SSB_RP and SSB Ês/Iot defined in Annex B.1.3 of [50] for a corresponding Band. 
In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause.
4.9.2.2	Measurements of inter-frequency CA candidate cells
While T331 is running, the UE shall perform measurement on the configured overlapping and non-overlapping inter-frequency carriers for idle mode measurement reporting.
A UE which supports ca-IdleModeMeasurements shall support the idle mode CA measurements of at least 1 non-overlapping inter-frequency carrier and 1 overlapping inter-frequency carrier.
For overlapping carriers, the inter-frequency measurement requirements in section 4.2.2.4 apply.
For non-overlapping carriers, at least prior to transmission of the idle mode measurement report, the UE shall perform at least a single measurement on detected cells on the non-overlapping inter-frequency carrier(s) configured to be measured for early measurement reporting.
In the absence or expiration of T331, it is up to UE implementation to perform the idle mode CA measurement.
For overlapping carriers, the UE shall be capable of performing RSRP and RSRQ measurements of the overlapping carriers, and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements of the overlapping carriers to higher layers, with measurement accuracy as specified in sub-clauses 9.1.3B.2 and 9.1.6B.2, respectively. The UE shall be able to report idle mode CA measurements when idle mode CA measurement reporting is requested by the network.
4.9.2.3	Measurements on serving cell
The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in section 4.2.2.1 and the UE physical layer shall be capable of reporting RSRP and RSRQ measurements of the serving cell to higher layers, with measurement accuracy as specified in sub-clauses 9.1.2B.2 and 9.1.5B.2, respectively.
[bookmark: _Hlk37280115]4.9.2.4	Measurements of inter-RAT NR DC candidate cells
While T331 is running, the UE shall perform measurement on the configured NR inter-RAT carriers for idle mode measurement reporting.
In addition to the requirements defined in section 4.2.2.9 and 4.2.2.9a, aA UE which supports endc-IdleInactiveMeasFR1-r16 or endc-IdleInactiveMeasFR2-r16 shall be able to monitor at least a total of 8 NR inter-RAT overlapping and non-overlapping carriers. UE shall be able to support NR inter-RAT idle mode DC measurements of:
· at least 8 overlapping NR inter-RAT carriers, and.
· at least 2 non-overlapping NR inter-RAT carriers. 
For overlapping NR inter-RAT carriers, the inter-RAT measurement requirements in clause 4.2.2.5 apply with the following conditions:

· If search SnonIntraSearchP or SnonIntraSearchQ are not configured the NR inter-RAT measurement requirements in section 4.2.2.5 shall apply 
· note: if search thresholds (SnonIntraSearchP/Q) are not configured by network they are by default set to infinite.
· If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ the UE shall follow measurement requirements according to 4.2.2.5 for NR inter-RAT carriers.
· [bookmark: _Hlk53749980]If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and UE is not configured any higher priority NR inter-RAT carriers, the UE shall follow the measurement requirements according to 4.2.2.5 assuming SnonIntraSearchP and SnonIntraSearchQ and are infinite.
· If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and UE is configured with one or more higher priority NR inter-RAT carriers:
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
· The UE shall at least measure configured, NR inter-RAT carriers according to 4.2.2.7.
· Otherwise if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
· The UE shall follow measurement requirements according to 4.2.2.5 (according to Srxlev).
· If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and UE is configured with one or more high priority NR inter-RAT carriers: 
· UE may measure configured carriers according to 4.2.2.5
For UE supporting [Capability name for beam level EMR], if the UE is configured with beamMeasConfigIdle-r16 for idle mode DC measurement, the UE shall be capable of performing SS-RSRP, SS-RSRQ for at least 
-	7 SSBs with different SSB index and/or PCI on an inter-frequency layer in FR1, 
-	10 SSBs with different SSB index and/or PCI on an inter-frequency layer in FR2.
The UE shall measure SS-RSRP or SS-RSRQ at least every Kcarrier * TtimeIndex,NR_InterRAT for identified SSB on an NR inter-RAT cell as defined in table 4.9.2.4-1.
Table 4.9.2.4-1: TtimeIndex,NR_InterRAT 
	DRX cycle length [s]
	Scaling Factor (N1)
	TtimeIndex,NR_InterRAT [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	

	0.32
	1
	8
	[3, 5] x 1.28 x N1 x 1.5 (4 x N1 x 1.5)

	0.64
	
	5
	[3, 5] x 1.28 x N1 (2 x N1)

	1.28
	
	4
	[3, 5] x 1.28 x N1 (1 x N1)

	2.56
	
	3
	[3, 5] x 2.56 x N1 (1 x N1)

	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.



In the absence or expiration of T331, it is up to UE implementation to perform the idle mode DC measurement.
For overlapping carriers, the UE shall be capable of performing SS-RSRP and SS-RSRQ measurements of the overlapping carriers, and the UE physical layer shall be capable of reporting SS-RSRP and SS-RSRQ measurements of the overlapping carriers to higher layers, with measurement accuracy as specified in sub-clauses [TBD] and [TBD], respectively. The UE shall be able to report idle mode DC measurements when idle mode DC measurement reporting is requested by the network.


