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<Start of Change 1>

4	SA: RRC_IDLE state mobility
[bookmark: _Toc5952534]4.1	Cell Selection
[bookmark: _Toc5952535]After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in TS 38.304 [1]. This process allows the UE to select a suitable cell where to camp on in order to access available services. In this process, the UE can use stored information (Stored information cell selection) or not (Initial cell selection).
4.2	Cell Re-selection
[bookmark: _Toc5952536]4.2.1	Introduction
The cell reselection procedure allows the UE to select a more suitable cell and camp on it.
When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE shall attempt to detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined in TS 38.304 [1], allowing the UE to limit its measurement activity
In the requirements of clause 4.2, the exceptions for side conditions apply as follows:
-	for the UE capable of CA, the applicable exceptions for side conditions are specified in Annex B, clause B.3.2.1, B.3.2.3, or B.3.2.5 for UE supporting CA in FR1, CA in FR2 and CA between FR1 and FR2, respectively;
-	for the UE capable of SUL, the applicable exceptions for side conditions are specified in Annex B, clause B.3.4.1 for UE supporting SUL in FR1.
[bookmark: _Toc5952537]4.2.2	Requirements
[bookmark: _Toc5952538][bookmark: _Hlk1031227]4.2.2.1	UE measurement capability
For idle mode cell re-selection purposes, and for UE supporting IdleInactiveMeasurements-r16 or idleInactiveEUTRA-MeasReport-r16 NR CA and MR-DC measurement, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
For Idle mode NR-CA and MR-DC measurements on overlapping carriers, the UE supporting endc-IdleInactiveMeasurements-r16 or idleInactiveEUTRA-MeasReport-r16 shall be capable of monitoring at least:
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
Note:	the definition of overlapping and non-overlapping carriers for Idle mode CA/DC measurements is in clause 4.3.
In addition to the requirements defined above, a UE supporting idleInactiveEUTRA-MeasReport-r16 measurements in RRC_IDLE state shall be capable of monitoring a total of at least 13 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.

<Start of Change 2>
[bookmark: _Toc5952541]4.2.2.7	General requirements
The UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.
For a UE configured with early measurement reporting Nlayers is the combined total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information and overlapping carriers.
note: combined total number means that if a carrier is a high priority carrier and overlapping carrier it only counts as one carrier.

<Start of Change 3>


[bookmark: _Hlk45615291]4.4	Idle Mode CA/DC Measurements
4.4.1	Introduction
A UE supporting IdleInactiveMeasurements-r16  or idleInactiveEUTRA-MeasReport-r16 shall perform the idle mode measurement on the inter-frequency CA and DC candidate frequencies/cells and E-UTRAN inter-RAT DC candidate frequencies/cells indicated by higher layers and meet the requirement specified in this clause. The UE shall perform idle mode measurements provided that the serving cell support early measurement and is within the validity area. The idle mode measurement requirements apply to a configured carrier frequency the carrier frequency and the serving cell are among the supported band combination of the UE.
4.4.2	Measurement Requirements
[bookmark: _Hlk53748675][bookmark: _Hlk53323474]For a UE which supports IdleInactiveMeasurements-r16  or idleInactiveEUTRA-MeasReport-r16 the UE shall support the idle mode CA measurements on the serving cell, overlapping and non-overlapping carriers. An overlapping carrier is an actively measured carrier configured by higher layer for mobility and idle mode CA/DC measurement reporting. A non-overlapping carrier is defined as an actively measured carrier configured by higher layer for idle mode CA/DC measurement reporting while not configured for mobility. A carrier configured for idle mode CA/DC measurement reporting is actively measured provided T331 has not expired, the serving cell is supporting idle mode CA/DC measurement reporting and the serving cell is in the validity area.
4.4.2.1	Detected cell requirement during state transition and Idle mode
This subclause defines the requirements for the detected cell status for the idle mode CA/DC measurement when UE transitions from RRC Connected mode to Idle mode and after UE has entered Idle mode. The requirements are applicable to an NE-DC and NR carrier aggregation capable UE which has been configured with one or more of following, one or more SCells, one E-UTRAN PSCell or one or more downlink E-UTRAN SCells during the Connected mode and which supports IdleInactiveMeasurements-r16  or idleInactiveEUTRA-MeasReport-r16. The requirements are applicable for SCell(s) and E-UTRAN FDD and TDD 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
-	The detected cell and SSBs remains detectable during the state transitioning to idle modeThe detected cell and SSBs remains detectable until UE reconnect to the network and transmits the early measurement report, and
-	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-RAT E-UTRAN 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 in [36.13315] for a corresponding Band. An inter-frequency cell is considered detectable according to the conditions in Annex B.1.2 and B.1.3 for a corresponding band. An SSB of an inter-frequency cell is considered detectable according to SSB_RP and SSB Ês/Iot defined in Annex B.1.2 and B.1.3 for a corresponding Band.
4.4.2.2	Measurements of inter-frequency CA/DC candidate cells
While T331 is running, the UE shall perform measurement on the configured overlapping and non-overlapping inter-frequency and inter-RAT carriers for idle mode measurement reporting according to the UE measurement capability. 
A UE which supports IdleInactiveMeasurements-r16  shall support the idle mode CA/DC measurements of: 
· at least 7 overlapping inter-frequency carriers, and 
· at least 7 non-overlapping inter-frequency carriers. 
The UE shall be capable to supportof monitoring a total of at least 7 overlapping and non-overlapping inter-frequency carriers. A UE which supports idleInactiveEUTRA-MeasReport-r16 shall be able to monitor at least 7 overlapping inter-RAT carriers. UE shall be able to support at least 1 non-overlapping Inter-RAT carrier. 
[bookmark: _Hlk42164890]For overlapping inter-frequency carriers, the inter-frequency measurement requirements in clause 4.2.2.4 apply with the following conditions.:
· If search SnonIntraSearchP or SnonIntraSearchQ are not configured the inter-frequency measurement requirements in section 4.2.2.4 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 4.2.2.4 (according to Srxlev) for inter-frequecy carriers.
· If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and UE is not configured any higher priority inter-frequency carriers, the UE shall follow the measurement requirements according to 4.2.2.4 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 inter-frequency carriers:
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
· The UE shall at least measure configured, inter-frequency carriers according to 4.2.2.7.
· Otherwise if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
· The UE shall follow measurement requirements according to 4.2.2.4 (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 inter-frequency carriers: 
· UE may measure configured carriers according to 4.2.2.4
 For overlapping carriers, the inter-RAT measurement requirements in clause 4.2.2.5 apply.
For UE supporting [Capability name for beam level EMR], if the UE is configured with beamMeasConfigIdle-r16 for idle mode CA/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_Inter for identified SSB on an NR inter-frequency cell as defined in table 4.4.2.2-1.
Table 4.4.2.2-1: TtimeIndex,NR_Inter 
	DRX cycle length [s]
	Scaling Factor (N1)
	TtimeIndex,NR_Inter [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 inter-frequency 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 clauses [38.133] and [38.133], respectively. 
For overlapping inter-RAT 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 clauses in [36.133] and [36.133], respectively.
The UE shall be able to report idle mode CA measurements when idle mode CA measurement reporting is requested by the network.
4.4.2.3	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 clause 4.2.2.2 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 [38.133]
4.4.2.4	Measurements of E-UTRAN inter-RAT DC candidate cells
While T331 is running, the UE shall perform measurement on the configured overlapping and non-overlapping inter-RAT carriers for idle mode measurement reporting according to the UE measurement capability. 
A UE which supports IdleInactiveMeasurements-r16 shall support the idle mode CA measurements of at least 7 overlapping inter-frequency carriers and non-overlapping inter-frequency carriers. UE shall be able to support at least 7 overlapping inter-frequency carriers. A UE which supports idleInactiveEUTRA-MeasReport-r16 shall be able to monitor at least 7 overlapping inter-RAT carriers. UE shall be able to support at least 1 non-overlapping Inter-RAT carrier.
A UE which supports idleInactiveEUTRA-MeasReport-r16 shall support idle mode DC measurements of:
· at least 7 overlapping E-UTRAN inter-RAT carriers, and
· at least 1 non-overlapping E-UTRAN inter-RAT carrier.
The UE shall be capable of monitoring a total of at least 7 overlapping and non-overlapping inter-RAT carriers.

For overlapping E-UTRAN 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 E-UTRAN 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 (according to Srxlev) for E-UTRAN inter-RAT carriers.
· If search thresholds SnonIntraSearchP or SnonIntraSearchQ are configured and UE is not configured any higher priority E-UTRAN 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 E-UTRAN inter-RAT carriers:
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
· The UE shall at least measure configured, 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 E-UTRAN inter-RAT carriers: 
· UE may measure configured carriers according to 4.2.2.5

For overlapping inter-RAT 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 clauses in [36.133] and [36.133], respectively.
The UE shall be able to report idle mode CA measurements when idle mode CA measurement reporting is requested by the network.


