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----------------------NEXT CHANGE----------------------------
9.1A General measurement requirement for RedCap
 9.1A.1	Introduction
This clause contains general requirements on the RedCap UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in intra-frequency, inter-frequency, inter-RAT E-UTRAN FDD, inter-RAT E-UTRAN TDD, and L1-RSRP measurements requirements. These measurements may be used by the NG-RAN. The measurement quantities are defined in TS38.215 [4], the measurement model is defined in TS38.300 [10], TS37.340 [17] and measurement accuracies are specified in clause 10. Control of measurement reporting is specified in TS 38.331 [2].
The SSB and SMTC in this section applies for both CD-SSB and NCD-SSB if it is not additional specified.
9.1A.2	Measurement gap
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 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 must provide a single per-UE measurement gap pattern for concurrent 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 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 must provide either  per-FR measurement gap patterns for frequency range where UE requires per-FR measurement gap for concurrent monitoring of all frequency layers of each frequency range independently, or a single per-UE measurement gap pattern for concurrent monitoring of all frequency layers of all frequency ranges.
During the per-UE or per-FR measurement gaps the UE:
-	is not required to conduct reception/transmission from/to the corresponding NR serving cell for SA (with single carrier) except the reception of signals used for RRM measurement(s), and the signals used for random access procedure according to [7].
UEs shall support the measurement gap patterns listed in Table 9.1A.2-1 based on the applicability specified in Table 9.1A.2-2. UE determines measurement gap timing based on gap offset configuration and measurement gap timing advance configuration provided by higher layer signalling as specified in TS 38.331 [2] and TS 36.331 [16].
Table 9.1A.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160




Table 9.1A.2-2: Applicability for Gap Pattern Configurations supported by the RedCap UE with NR standalone operation (with single carrier)
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose 
	Applicable Gap Pattern Id

	
	FR1 
	non-NR RAT NOTE2
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11 

	
	
	non-NR RAT and FR1 and/or FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per-UE measurement 
	FR2 
	non-NR RAT only 
NOTE2
	0,1,2,3

	gap
	
	FR1 only 
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	non-NR RAT and FR1 and/or FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	
	FR2 only 
	12-23

	
	FR1 if configured
	non-NR RAT only 
	0,1,2,3

	
	FR2 if configured
	NOTE2
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	Per-FR
	FR2 if configured
	
	12-23

	measurement 
	FR1 if configured
	non-NR RAT and 
	0, 1, 2, 3, 4, 6, 7, 8,10

	gap
	FR2 if configured
	FR1 NOTE2
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	non-NR RAT and 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	FR2 NOTE2
	12-23

	
	FR1 if configured
	non-NR RAT and 
FR1 and FR2 NOTE2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	NOTE1:	If per-UE measurement gap is configured with MG timing advance of TMG ms, the measurement gap starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among all serving cells subframes.
	If per-FR measurement gap for FR1 is configured with MG timing advance of TMG ms, the measurement gap for FR1 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR1.
	If per-FR measurement gap for FR2 is configured with MG timing advance of TMG ms, the measurement gap for FR2 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2.
	TMG is the MG timing advance value provided in mgta according to [2].
	In determining the measurement gap starting point, UE shall use the DL timing of the latest subframe occurring immediately before the configured measurement gap among serving cells.
NOTE 2:	In RedCap, non-NR RAT means E-UTRA only.
[bookmark: _Hlk42031185]NOTE 3:	For UE only supporting supportedGapPattern-NRonly for any gap patterns among GP2-11, the corresponding gap patterns are not applicable to measurement of non-NR RAT as defined in NOTE 2. 




Editor’s note: The case of whether to support Per-FR gap/per-UE gap may need updated depends on RAN4 discussion outcome.
If measurement gap is configured in one FR but measurement object is not configured in the FR, the scheduling opportunity in the FR depends on the configured measurement gap pattern.
For NR standalone operation (with single carrier), if UE is not capable of per-FR-gap, total interruption time on a serving cell during MGL is defined when MGL(N) = 6ms, 5.5ms, 4ms, 3.5ms, 3ms, and 1.5ms. And if UE is capable of per-FR-gap, total interruption time on FR1 serving cell during MGL is defined only when MGL(N) = 6ms, 4ms, and 3ms, and total interruption time on FR2 serving cell during MGL is defined only when MGL(N) = 5.5ms, 3.5ms, and 1.5ms.
 


(a)	Measurement gap with MGL = N(ms) with MG timing advance of 0ms for serving cell in synchronous NR standalone operation (with single carrier)


(b)	Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for serving cell in synchronous NR standalone operation (with single carrier)
Figure 9.1A.2-1: Measurement GAP and total interruption time on serving cell for NR standalone operation (with single carrier) 
The corresponding total number of interrupted slots on serving cell is listed in Table [9.1A.2-3] for all serving cell in NR standalone (with single carrier).
Table 9.1A.2-3: Total number of interrupted slots on serving cell during MGL for NR standalone operation (with single carrier) with per-UE measurement gap or per-FR measurement gap for FR1
	NR 
	Total number of interrupted slots on serving cell

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	6
	4
	3
	7Note3
	5Note3
	4Note3

	30
	12
	8
	6
	12
	8
	6

	60
	24
	16
	12
	24
	16
	12

	120
	48
	32
	24
	48
	32
	24

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on serving cell is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz is only applicable to the case with per-UE measurement gap.
NOTE 3:	Non-overlapped half-slots occur before and after the measurement gap. Whether a RedCap UE can receive and/or transmit in those half-slots is up to UE implementation.



In case that UE capable of per-FR measurement gap is configured with per-UE measurement gap or per-FR measurement gap for FR2 serving cell, total number of interrupted slots on FR2 serving cells during MGL is listed in Table 9.1A.2-3a.
Table 9.1A.2-3a: Total number of interrupted slots on FR2 serving cell during MGL for NR standalone operation (with single carrier) with per-UE measurement gap or per-FR measurement gap for FR2
	NR 
	Total number of interrupted slots on FR2 serving cell

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.25ms is applied

	(kHz)
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms

	60
	22
	14
	6
	22
	14
	6

	120
	44
	28
	12
	44
	28
	12

	NOTE 1:	The total number of interrupted slots is based on that SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR2 serving cell.
NOTE 2:	Slot occurs before or after the measurement gap may be interrupted additionally if SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR1 serving cell.



It is up to UE implementation whether or not the UE is able to conduct transmission in the following slot(s), 
-	when MGTA is not applied, in the L consecutive UL slots with respect to the SCS of the UL carrier with the same slot indices as the DL slots occurring immediately after measurement gap
-	when MGTA is applied and the SCS of the UL carrier is other than 15kHz, in the L consecutive UL slots with respect to the SCS of the UL carrier with the same slot indices as the DL slots occurring immediately after measurement gap
-	when MGTA is applied and the SCS of the UL carrier is 15kHz, in the L consecutive UL slots with respect to the SCS of the UL carrier with the same slot indices as the DL slots occurring immediately after the slot partially overlapped with measurement gap

where UL slot denotes that all the symbols in the slot are uplink symbols, and L=1 if  for the UL transmission is less than the length of one slot; L=2 otherwise.

9.1A.2.1	SA: Measurement Gap Sharing
For NR standalone UE configured with per-UE measurement gap, measurement gap sharing shall be applies when UE requires measurement gaps to identify and measure cells on an intra-frequency carrier or when SMTC configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE requires measurement gaps to identify and measure cells on inter-frequency carriers for SSB based L3 measurement, or when all of SMTC configured for inter-frequency SSB based measurement without measurement gaps are fully overlapping with per-UE measurement gaps or per-FR measurement gap, and/or inter-RAT E-UTRAN carriers. 
For NR standalone UE configured with per-FR1 measurement gap, measurement gap sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency carriers or when SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1 measurement gaps, and when UE requires measurement gaps to identify and measure cells on FR1 inter-frequency carriers for SSB based L3 measurement and/or inter-RAT E-UTRAN carriers, or when all of SMTC configured for inter-frequency SSB based measurement without measurement gaps are fully overlapping with per-FR1 measurement gaps.
For NR standalone UE configured with per-FR2 measurement gap, measurement gap sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency carriers or when SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2 measurement gaps, and when UE requires measurement gaps to identify and measure cells on FR2 inter-frequency carriers for SSB based L3 measurement, or when all of SMTC configured for inter-frequency SSB based measurement without measurement gaps are fully overlapping with per-UE measurement gaps.

When network signals “01”, “10” or “11” with RRC parameter MeasGapSharingScheme [2] and the value of X is defined as in Table 9.1.2.1a-1, and
-	Kintra = 1 / X * 100,
-	Kinter = 1 / (100 – X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied. 
The RRC parameter MeasGapSharingScheme shall be applied to the calculation of carrier specific scaling factor as specified in clause 9.1A.5.2.1.

9.1A.3	UE Measurement capability
9.1A.3.1	SA: Monitoring of multiple layers using gaps
The requirements in this clause are applicable for UE configured with SA NR operation mode.
When monitoring of multiple inter-RAT E-UTRAN carriers and inter-frequency NR carriers with gaps([or without using gaps provided the UE supports such capability] or the effective MGRP is applied for per-FR measurement gap capable UE) is configured by PCell, the UE shall be capable of performing one measurement of the configured measurement type (SS-RSRP, SS-RSRQ, SS-SINR, E-UTRAN RSRP, E-UTRAN RSRQ, E-UTRAN RS-SINR measurements, etc.) of detected cells on all the layers.
For UE configured with the NR SA operation, the effective total number of frequencies, excluding the frequencies of the PCell being monitored, is Nfreq, SA, RedCap, which is defined as:
	Nfreq, SA, RedCap = Nfreq, SA, NR, RedCap + Nfreq, SA, E-UTRA, RedCap ,
where
	Nfreq, SA, E-UTRA, RedCap is the number of E-UTRA inter-RAT carriers being monitored (FDD and TDD) as configured by PCell,
	Nfreq, SA, NR, RedCap is the number of NR inter-frequency carriers being monitored as configured by PCell.
9.1A.3.2	SA: Maximum allowed layers for multiple monitoring
If a UE is configured with SA NR operation mode, the UE shall be capable of monitoring at least:
-	Depending on UE capability, 6 NR SSB inter-frequency carriers configured by PCell, and
-	Depending on UE capability, 7 NR inter-frequency carriers including SSB and CSI-RS in total configured by PCell, and
-	Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers configured by PCell, and
-	Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers configured by PCell.
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [10] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, and E-UTRA TDD layers.
If ssbfrequency, smtc1, smtc2 and ssbSubcarrierSpacing are same in multiple MOs, the multiple MOs are counted as one SSB frequency layer.

9.1A.4	Capabilities for Support of Event Triggering and Reporting Criteria
9.1A.4.1	Introduction
This clause contains requirements on UE capabilities for support of event triggering and reporting criteria. As long as the measurement configuration does not exceed the requirements stated in clause [9.1A.4.2], the UE shall meet all other performance requirements defined in clause 9 and clause 10. 
The UE can be requested to make measurements under different measurement identities defined in TS 38.331 [2]. Each measurement identity corresponds to either event-based reporting, periodic reporting, or no reporting. In case of event-based reporting, each measurement identity is associated with an event triggering criterion. In case of periodic reporting, a measurement identity is associated with one periodic reporting criterion. In case of no reporting, a measurement identity is associated with one no reporting criterion.
The purpose of this clause is to set some limits on the number of different event triggering, periodic, and no reporting criteria the UE may be requested to track in parallel.
9.1A.4.2	Requirements
In this clause a reporting criterion corresponds to either one event (in the case of event-based reporting), or one periodic reporting criterion (in case of periodic reporting), or one no reporting criterion (in case of no reporting). For event-based reporting, each instance of event, with the same or different event identities, is counted as separate reporting criterion in Table [9.1A.4.2-1].
The UE shall be able to support in parallel per category up to Ecat reporting criteria according to Table [9.1A.4.2-1]. For the measurement categories belonging to intra-frequency, inter-frequency, and inter-RAT measurements (i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the total number of reporting criteria as follows:

-	For UE configured with SA operation mode: , where

	  is the total number of NR reporting criteria according to Table [9.1A.4.2-1],

	 is the total number of inter-RAT E-UTRA reporting criteria according to Table [9.1A.4.2-1].
Table 9.1A.4.2-1: Requirements for reporting criteria per measurement category
	Measurement category
	Ecat
	Note

	Intra-frequency Note 1
	9
	Events for any one or a combination of intra-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN intra-frequency cells

	Inter-frequency Note 1
	10
	Events for any one or a combination of inter-frequency SS-RSRP, SS-RSRQ, and SS-SINRfor NG-RAN inter-frequency cells

	Inter-RAT (E-UTRA FDD, E-UTRA TDD) Note 1
	10
	Only applicable for UE with this (inter-RAT) capability. These reporting criteria apply for any E-UTRA carrier frequencies.

	NOTE 1: Applicable for UE configured with SA NR operation mode.



9.1A.5	Carrier-specific scaling factor
This clause specifies the derivation of carrier-specific scaling factor (CSSF) values, which scales the measurement delay requirements given in clause 9.2B, 9.3Band 9.4A when UE is configured to monitor multiple measurement objects. The CSSF values are categorized into CSSFoutside_gap_RedCap,i and CSSFwithin_gap_RedCap,i, for the measurements conducted outside measurement gaps and within measurement gaps, respectively.
9.1A.5.1	Monitoring of multiple layers outside gaps
The carrier-specific scaling factor CSSFoutside_gap_RedCap,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 [9.2B.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 [9.2B.5], when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	SSB-based inter-frequency measurement with no measurement gap in clause [9.3B.7], 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 [9.3B.7], when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement, if UE supports interFrequencyMeas-NoGap-r16 and the flag interFrequencyConfig-NoGap-r16 is configured by the Network.
UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps.

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_RedCap,i and requirements derived from CSSFoutside_gap_RedCap,i are not specified.
9.1A.5.1.1	SA mode: carrier-specific scaling factor for SSB-based measurements performed outside gaps
For UE in SA operation mode, the carrier-specific scaling factor CSSFoutside_gap_RedCap,i for intra-frequency SSB-based measurements, inter-frequency SSB-based measurements performed outside measurements gaps, will be specified as follows:
· CSSFoutside_gap,i =1, if only one measurement object is configured to be measured outside of MG for RedCap. 
· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG.
Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG.
9.1A.5.2	Monitoring of multiple layers within gaps
The carrier-specific scaling factor CSSFwithin_gap_RedCap,i for a measurement object i derived in this chapter is applied to following measurement types:
-	SSB-based intra-frequency measurement object with no measurement gap in clause 9.2B.5, when all of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.
-	SSB-based intra-frequency measurement object with measurement gap in clause 9.2B.6.
-	SSB-based inter-frequency measurement object with measurement gap in clause 9.3B.4.
-	SSB-based inter-frequency measurement object without measurement gap for UE capable of interFrequencyMeas-NoGap in clause 9.3B.7, when
-	all of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap, or
-		part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap.
-	E-UTRA Inter-RAT measurement object in clauses 9.4A.2 and 9.4A.3.
UE is expected to conduct the measurement of this measurement object i only within the measurement gaps.
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, CSSFwithin_gap_RedCap,i and requirements derived from CSSFoutside_gap_RedCap,i are not specified.
   
9.1A.5.2.1	SA mode: carrier-specific scaling factor for SSB measurements performed within gaps
When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap_RedCap,i and is derived as described in this clause.
For each measurement gap j count the total number of intra-frequency measurement object and inter-frequency/inter-RAT measurement objects which are candidates to be measured within the gap j.
-	An NR measurement object with SSB measurement configured is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR measurement object, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.
-	For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis. 
-	Mintra_RedCap,i,j: Number of intra-frequency measurement objects, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mintra,i,j  equals 0.
-	Minter_RedCap,i,j : Number of NR inter-frequency layers and EUTRA inter-RAT, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Minter_RedCap,i,j  equals 0.
-	Mtot_RedCap,i,j = Mintra_RedCap,i,j + Minter_RedCap,i,j : Total number of intra-frequency, inter-frequency and inter-RAT frequncy layers, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot_RedCap,i,j equals 0.
The carrier specific scaling factor CSSFwithin_gap_RedCap,i is given by:
	If measGapSharingScheme is equal sharing, CSSFwithin_gap_RedCap,i= max(ceil(Ri×Mtot_RedCap,i,j)), where j=0…(160/MGRP)-1
	If measGapSharingScheme is not equal sharing and
-	measurement object i is an intra-frequency measurement object, CSSFwithin_gap_RedCap,i is the maximum among
-	ceil(Ri×Kintra×Mintra_RedCap,i,j) in gaps where Minter_RedCap,i,j≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×Mintra_RedCap,i,j) in gaps where Minter_RedCap,i,j=0, where j=0…(160/MGRP)-1
-	measurement object i is an inter-frequency or inter-RAT measurement object, CSSFwithin_gap_RedCap,i is the maximum among
-	ceil(Ri×Kinter×Minter_RedCap,i,j) in gaps where Mintra_RedCap,i,j ≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×Minter_RedCap,i,j) in gaps where Mintra_RedCap,i,j=0, where j=0…(160/MGRP)-1 
	Where Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a.
9.1A.6	Minimum requirement at transitions
When the measurement on one intra-frequency measurement object transitions from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period, the cell identification and measurement period requirements with the longer delay apply.
The carrier-specific scaling factor specified in clause 9.1A.5 that applies to the other impacted measurement objects will also apply based on the longer measurement or cell identification delay before or after the transition.
When the UE transitions between DRX and non-DRX or when DRX cycle periodicity changes, the cell identification and measurement period requirements apply based on the longer delay before or after the transition.
Subsequent to this measurement period, the cell identification and measurement period requirements on each measurement object are corresponding to the second mode after transition.
When the intra-frequency measurement transitions from measurements performed by CD-SSB to measurements performed by NCD-SSB or vice versa during one measurement period, the UE is allowed to restart the cell identification and measurement after BWP switching.
When the measurement on one measurement object transitions from inter-frequency measurement to intra-frequency measurement or vice versa during one measurement period, the UE is allowed to restart the cell identification and measurement after BWP switching.   
Subsequent to this measurement period, the cell identification and measurement period requirements on each measurement object are corresponding to the second SSB type after transition.



----------------------END OF CHANGES----------------------------

----------------------NEXT CHANGE----------------------------
9.2B	NR intra-frequency measurements for RedCap
9.2B.1	Introduction
A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP., Iif the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig [2].
The UE shall be able to identify new intra-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified intra-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP [3].
For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause 9.2B.5.3.
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC(s)) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed. For intra-frequency connected mode measurements, up to two measurement window periodicities may be configured. A single measurement window offset and measurement duration are configured per intra-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.
----------------------END OF CHANGES----------------------------

----------------------NEXT CHANGE----------------------------
9.3B	NR inter-frequency measurements for RedCap
9.3B.1	Introduction
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2B.
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by PCell, even if no explicit neighbour list with physical layer cell identities is provided.
A measurement is defined as an inter-frequency SSB based measurements without measurement gaps for UE capable of interFrequencyMeas-NoGap provided
-	the UE supports interFrequencyMeas-Nogap-r16 [15], and
-	the SSB is completely contained in the active BWP of the UE.
For inter-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause [9.3B.7.3].
SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one measurement window periodicity may be configured per inter-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object which start earlier than the gap starting time + switching time, nor detect SSB which ends later than the gap end – switching time. When the serving cells are in FR2, the inter-frequency cells are in FR2 and the per-UE gap or per-FR gap is configured to the UE in SA NR, the switching time is 0.25ms. Otherwise the switching time is 0.5ms.
Longer measurement period would be expected during the period Tidentify_CGI_RedCap when the UE is requested to decode an NR/E-UTRA CGI.
In this clause, the SSB terminology applies for both CD-SSB and NCD-SSB.
----------------------END OF CHANGES----------------------------

----------------------NEXT CHANGE----------------------------
9.3B.4	Inter-frequency measurement with measurement gaps
When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_without_index_RedCap if UE is not indicated to report SSB based RRM measurement result with the associated SSB index (reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured). Otherwise UE shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index_RedCap. The UE shall be able to identify a new detectable inter frequency SS block of an already detected cell within Tidentify_inter_without_index_RedCap.
Tidentify_inter_without_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap) ms
Tidentify_inter_with_index_RedCap = (TPSS/SSS_sync_inter_RedCap + T SSB_measurement_period_inter_RedCap + TSSB_time_index_inter_RedCap) ms
Where:
	TPSS/SSS_sync_inter_RedCap: it is the time period used in PSS/SSS detection given in table 9.3B.4-1, table 9.3B.4-2, table 9.3B.4-3.
	TSSB_time_index_inter_RedCap: it is the time period used to acquire the index of the SSB being measured given in table 9.3B.4-4, table 9.3B.4-5, table 9.3B.4-6.
	TSSB_measurement_period_inter_RedCap: equal to a measurement period of SSB based measurement given in table 9.3B.5-1, table 9.3B.5-2, table 9.3B.5-3.
Editor’s note: which power class to be used for RedCap depends on the RF session outcome.
For 2 Rx RedCap UE:
	Mpss/sss_sync_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mpss/sss_sync_inter_RedCap = 64 samples. For a UE supporting FR2 power class 2, Mpss/sss_sync_inter_RedCap = 40 samples. For a UE supporting FR2 power class 3, Mpss/sss_sync_inter_RedCap = 40 samples. For a UE supporting FR2 power class 4, Mpss/sss_sync_inter_RedCap = 40 samples, For a UE supporting FR2 power class 7, Mpss/sss_sync_inter_RedCap = [40] samples. 
	MSSB_index_inter_RedCap: For a UE supporting FR2 power class 1 or 5, MSSB_index_inter_RedCap = 40 samples. For a UE supporting FR2 power class 2, MSSB_index_inter_RedCap = 24 samples. For a UE supporting FR2 power class 3, MSSB_index_inter_RedCap = 24 samples. For a UE supporting FR2 power class 4, MSSB_index_inter_RedCap = 24 samples, For a UE supporting FR2 power class 7 MSSB_index_inter_RedCap =[24] samples. 
	Mmeas_period_inter_RedCap: For a UE supporting FR2 power class 1 or 5, Mmeas_period_inter_RedCap =64 samples. For a UE supporting FR2 power class 2, Mmeas_period_inter_RedCap =40 samples. For a UE supporting FR2 power class 3, Mmeas_period_inter_RedCap =40 samples. For a UE supporting FR2 power class 4, Mmeas_period_inter_RedCap = 40 samples, For a UE supporting FR2 power class 7 Mmeas_period_inter_RedCap =[40] samples. 
	CSSFinter_RedCap: it is a carrier specific scaling factor and is determined according to CSSFwithin_gap_RedCap,i in clause [9.1A.5.2] for measurement conducted within measurement gaps.
Table 9.3B.4-1: Time period for PSS/SSS detection (Frequency range FR1) for 2Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(600ms, 8  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(8*1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms 
	8  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-2: Time period for PSS/SSS detection, (Frequency range FR2) for 2Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	Max(600ms, Mpss/sss_sync_inter_RedCap  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, (1.5  Mpss/sss_sync_inter_RedCap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	Mpss/sss_sync_inter_RedCap  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-3: Time period for PSS/SSS detection (Frequency range FR1) for 1Rx RedCap UE
	Condition NOTE1
	TPSS/SSS_sync_inter_RedCap

	No DRX
	 Max(600ms, 10  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(600ms, Ceil(10 *1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms 
	10  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-4: Time period for time index detection (Frequency range FR1) for 2Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(120ms, 3  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(120ms, Ceil(3  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	3  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-5: Time period for time index detection (Frequency range FR2) for 2Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(200ms, MSSB_index_inter_RedCap  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(200ms, (1.5  MSSB_index_inter_RedCap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	MSSB_index_inter_RedCap  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



Table 9.3B.4-6: Time period for time index detection (Frequency range FR1) for 1Rx RedCap UE
	Condition NOTE1
	TSSB_time_index_inter_RedCap

	No DRX
	Max(160ms, [6]  Max(MGRP, SMTC period))  CSSFinter_RedCap

	DRX cycle ≤ 320ms
	Max(160ms, Ceil([6]  1.5)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter_RedCap

	DRX cycle > 320ms
	[6]  DRX cycle  CSSFinter_RedCap

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1



----------------------END OF CHANGES----------------------------

----------------------NEXT CHANGE----------------------------
9.5B.4.2	CSI-RS based L1-RSRP Reporting
The UE shall be capable of performing L1-RSRP measurements based on the configured CSI-RS resource for L1-RSRP computation, and the UE physical layer shall be capable of reporting L1-RSRP measured over the measurement period of TL1-RSRP_Measurement_Period_CSI-RS_RedCap.
The value of TL1-RSRP_Measurement_Period_CSI-RS_RedCap is defined in Table 9.5B.4.2-1 for FR1 and in Table 9.5B.4.2-2 for FR2, for 2 Rx RedCap, and in Table 9.5B.4.2-3 for 1 Rx RedCap, where
-	For periodic and semi-persistent CSI-RS resources, M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise
-	For aperiodic CSI-RS resources M=1 
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply if qcl-InfoPeriodicCSI-RS is configured for all the resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided qcl-InfoPeriodicCSI-RS is configured with QCL-TypeD for all resources in the resource set.
[bookmark: _Hlk45633759]-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided TCI state is provided for all resources in the resource set in the MAC CE activating the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
[bookmark: _Hlk45633818]-	For semi-persistent CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=ceil(maxNumberRxBeam / Nres_per_set), where Nres_per_set is number of resources in the resource set. The requirements apply provided TCI state is provided with QCL-TypeD for all resources in the resource set in the MAC CE activating the resource set.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF, N=1. The requirements apply provided qcl-info is configured for all resources in the resource set and for each resource one RS has QCL-TypeD with 
-	SSB for L1-RSRP measurement, or 
-	another CSI-RS in resource set configured with repetition ON.
-	For aperiodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON, N=1. UE is not required to meet the accuracy requirements in clause 10.1.19.TBD.2 and 10.1.20.TBD.2 if number of resources in the resource set is smaller than maxNumberRxBeam. The requirements apply provided qcl-info is configured with QCL-TypeD for all resources in the resource set.
For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CSI-RS; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CSI-RS.
For FR2,
-	P=1, when CSI-RS is not overlapped with measurement gap and also not overlapped with SMTC occasion.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is not overlapped with SMTC occasion (TCSI-RS < MGRP)
-	P=, when CSI-RS is not overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod).
-	P=Psharing factor, when CSI-RS is not overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
-	P=1, when aperiodic CSI-RS resource is not overlapped with measurement gap
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
-	TSMTCperiod ≠ MGRP or
-	TSMTCperiod = MGRP and TCSI-RS < 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP and TCSI-RS = 0.5*TSMTCperiod
-	P=, when CSI-RS is partially overlapped with measurement gap (TCSI-RS < MGRP) and CSI-RS is partially overlapped with SMTC occasion (TCSI-RS < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap.
-	P=, when CSI-RS is partially overlapped with measurement gap and CSI-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)
-	Psharing factor = 1, if the CSI-RS configured for L1-RSRP measurement outside measurement gap is
-	not overlapped with the SSB symbols indicated by SSB-ToMeasure and 1 data symbol before each consecutive SSB symbols indicated by SSB-ToMeasure and 1 data symbol after each consecutive SSB symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure is configured, where the SSB-ToMeasure is the union set of SSB-ToMeasure from all the configured measurement objects merged on the same serving carrier, and,
-	not overlapped with the RSSI symbols indicated by ss-RSSI-Measurement and 1data symbol before each RSSI symbol indicated by ss-RSSI-Measurement and 1 data symbol after each RSSI symbol indicated by ss-RSSI-Measurement, given that ss-RSSI-Measurement is configured
-	Psharing factor = 3, otherwise.
Where:
	TSMTCperiod = the configured SMTC period.
	TCSI-RS = the periodicity of CSI-RS configured for L1-RSRP measurement
If the high layer in TS 38.331 [2] signaling of smtc2 is configured, TSMTCperiod corresponds to the value of higher layer parameter smtc2; Otherwise TSMTCperiod corresponds to the value of higher layer parameter smtc1. TSMTCperiod is the shortest SMTC period among all CCs in the same FR2 band, provided the SMTC offset of all CCs in FR2 have the same offset.
Note:	The overlap between CSI-RS for L1-RSRP measurement and SMTC means that CSI-RS for L1-RSRP measurement is within the SMTC window duration.
Longer evaluation period would be expected if the combination of CSI-RS, SMTC occasion and measurement gap configurations does not meet pervious conditions.
For either an FR1 or FR2 serving cell, longer evaluation period would be expected during the period Tidentify_CGI when the UE is requested to decode an NR CGI.
For either an FR1 or FR2 serving cell, longer L1 RSRP measurement period would be expected during the period Tidentify_CGI,E-UTRAN when the UE is requested to decode an LTE CGI.
Table 9.5B.4.2-1: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



Table 9.5B.4.2-2: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR2) for 2 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



Table 9.5B.4.2-3: Measurement period TL1-RSRP_Measurement_Period_CSI-RS_RedCap (FR1) for 1 Rx RedCap
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS_RedCap (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



----------------------END OF CHANGES----------------------------

----------------------NEXT CHANGE----------------------------






----------------------END OF CHANGES----------------------------
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