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--- Start of change 1 ---
[bookmark: _Toc5952625][bookmark: _Toc5952626]9.4.7	NR – E-UTRAN measurements with autonomous gaps
9.4.7.1	CGI identification of an E-UTRA cell with autonomous gaps
The requirements in this clause apply when the UE is configured with standalone NR, NE-DC or NR-DC. The UE shall identify and report the CGI when requested by an NR PCell for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 in TS 38.331 [2]. If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or regardless of whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within = 150 ms. This is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:
-	RSRP related side conditions given in Clause 9.1 in [15] are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.2 in [15] for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [25].
The requirement for identifying a new CGI of an E-UTRA cell within  is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.
9.4.7.2	CGI reporting delay
The E-UTRA CGI reporting delay is defined as the time between a command that will trigger an E-UTRA CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report. 
The CGI reporting delay shall be less than  plus RRC procedure delay defined in clause 12 in TS 38.331 [2], and an additional 30ms margin.
--- End of change 1 ---
--- Start of change 2 ---
9.4A	Inter-RAT measurements for RedCap
9.4A.1	Introduction
The requirements in this clause are specified for NR−E-UTRAN FDD and NR−E-UTRAN TDD measurements and are applicable without an explicit E-UTRAN neighbour cell list containing physical layer cell identities, for a UE:
-	in RRC_CONNECTED state, and
-	configured 
-	with SA operation mode by PCell with NRE-UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-SINR) on E-UTRA non-serving frequency carrier, and
-	configured with an appropriate measurement gap pattern according to Table 9.1A.2-13 and Table 9.1A.2-2.
Parameter TInter1_RedCap used in inter-RAT requirements in clause 9.4A is specified in Table 9.4A.1-1.
Table 9.4A.1-1: Minimum available time for inter-RAT measurements
	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480 ms period
(Tinter1_RedCap, ms)

	0
	6
	40
	60

	1
	6
	80
	30

	2
	3
	40
	24Note 1

	3
	3
	80
	12Note 1

	4
	6
	20
	120 Note 1

	6
	4
	20
	72 Note 1,3,6

	7
	4
	40
	36 Note 1,4,6

	8
	4
	80
	18Note 1,5,6

	10
	3
	20
	48 Note 1

	NOTE 1:	When determining UE requirements using Tinter1_RedCap for gap pattern IDs 2, 3, 4, 6, 7, 8, 10, Tinter1_RedCap = 60 for gap pattern IDs 2, 4, 6, 7, 10, and Tinter1_RedCap = 30 for gap pattern IDs 3 and 8 shall be used.
NOTE 2:	Measurement gaps pattern configurations applicability is as specified in Table [9.1A.2-21].
NOTE 3:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 48 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 4:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 24 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 5:	When this gap pattern is used, the Tinter_RedCap for E-UTRA inter-frequency measurements is 12 ms corresponding to the first 3 ms of the 4 ms gap.
NOTE 6:	This gap pattern is applicable for E-UTRA inter-frequency measurements only if gap based NR measurements are also configured.



A UE configured with gap pattern ID 2, 3 or 10 shall be able to detect a target cell, provided that
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 s from the start of the measurement gap, and 
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends not later than 500 s before the end of the measurement gap in case of FDD and not later than 750 s before the end of measurement gap in case of TDD.
A UE configured with gap pattern ID 6, 7 or 8 shall be able to detect a target cell, provided that
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell begins not earlier than 500 s from the start of the measurement gap, and
-	the E-UTRA subframe #0 or #5 of the target E-UTRAN cell ends no later than 1500 s before the end of the measurement gap in case of FDD and no later than 1750 s before the end of measurement gap in case of TDD.
In this clause, the SSB terminology applies for both CD-SSB and NCD-SSB.
9.4A.2	NR − E-UTRAN FDD measurements
9.4A.2.1	Introduction
The requirements are applicable for NR−E-UTRAN FDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN FDD cell is considered to be detectable when:
Editor’s note: New reference clauses shall be specified for 1Rx. 
-	For 2 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
-	For 1 Rx RedCap UE:
-	RSRP related conditions in the accuracy requirements in clause [x.y.z] are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [B.2.3] and Annex [B.3.3] of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause [x.y.z] are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [B.2.3] and Annex [B.3.3] of TS 36.133 [15],
-	RS-SINR related conditions in the accuracy requirements in clause [x.y.z] are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex [2.3] and Annex [B.3.19] of TS 36.133 [15].
--- End of change 2 ---
--- Start of change 3 ---
9.4A.3	NR − E-UTRAN TDD measurements
<unchanged sections omitted>
9.4A.3.2	Requirements when no DRX is used
When the UE requires measurement gaps to identify and measure inter-RAT cells and an appropriate measurement gap pattern is scheduled, the UE shall be able to identify a new detectable TDD cell within TIdentify_RedCap, E-UTRAN TDD according to the following expression:
-	When configuration 0 or configuration 1 in Table 9.4A.3.2-1 is applied,
	 ,
-	When configuration 2 or configuration 3 in Table 9.4A.3.2-1 is applied,
	,
where:
	TBasicIdentify = 480 ms,
	TInter1_RedCap is defined in clause 9.4A.1,
	CSSFinterRAT_RedCap = CSSFwithin_gap_RedCap,i is the scaling factor for the measured inter-RAT E-UTRA carrier i which is calculated as specified in clause 9.1A.5.2.
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure_RedCap, E-UTRAN TDD defined in Table 9.4A.3.2-1 and Table 9.4A.3.2-21 for 2 Rx RedCap UE and 1 Rx RedCap UE, respectively.
Table 9.4A.3.2-1: TMeasure_RedCap, E-UTRAN TDD for different configurations for 2Rx RedCap UE
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
	[image: ]
	[image: ]
	240 x CSSFinterRAT_RedCap

	2
	6
	1
	3
	[image: ]
	[image: ]
	720 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



Table 9.4A.3.2-2: TMeasure_RedCap, E-UTRAN TDD for different configurations for 1Rx RedCap UE
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	TMeasure_RedCap, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
	[image: ]
	960 x CSSFinterRAT_RedCap

	1 (Note 1)
	50
	2
	2
	[image: ]
	[image: ]
	480 x CSSFinterRAT_RedCap

	2
	6
	1
	3
	[image: ]
	[image: ]
	1440 x CSSFinterRAT_RedCap

	3 (Note 1)
	50
	1
	3
	[image: ]
	[image: ]
	960 x CSSFinterRAT_RedCap

	NOTE 1:	This configuration is optional.



The UE shall be capable of identifying and performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD carrier frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers.
If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE:
	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
For 1 Rx RedCap UE:
	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause [x.y.z]. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause [x.y.z]. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause [x.y.z].
9.4A.3.3	Requirements when DRX is used
When DRX is in use and measurement gaps are configured, the UE shall be able to identify a new detectable E-UTRAN TDD cell within TIdentify_RedCap, E-UTRAN TDD specified in Table 9.4A.3.3-1. 
Table 9.4A.3.3-1: Requirement to identify a newly detectable E-UTRAN TDD cell
	DRX cycle length (s)
	TIdentify_RedCap, E-UTRAN TDD (s) (DRX cycles)

	
	Gap period = 40 ms, 20 ms
	Gap period = 80 ms

	≤0.16
	Non-DRX requirements in clause [9.4A.3.2] apply
	Non-DRX requirements in clause [9.4A.3.2] apply

	0.256
	5.12* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (30*CSSFinterRAT_RedCap)

	0.32
	6.4* CSSFinterRAT_RedCap (20*CSSFinterRAT_RedCap)
	7.68* CSSFinterRAT_RedCap (24*CSSFinterRAT_RedCap)

	0.32< DRX-cycle ≤10.24
	Note1 (20*CSSFinterRAT_RedCap)
	Note1 (20*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	 CSSFinterRAT_RedCap is as defined in clause [9.4A.3.2].



For 1Rx RedCap UE, a cell shall be considered detectable provided following conditions are fulfilled:
-	RSRP|dBm and RSRP Ês/Iot according to Annex B.2.3 in [15] for a corresponding Band,
-	other RSRP related side conditions given in Clause 9.1.3.3 and 9.1.3.4 in [15] are fulfilled for a corresponding Band,
-	RSRQ related side conditions given in Sections 9.1.6.5 and 9.1.6.6 in [15] are fulfilled for a corresponding Band,
-	SCH_RP|dBm SCH Ês/Iot according to Annex B.2.3 in [15] for a corresponding Band.
When DRX is in use, the UE shall be capable of performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure_RedCap, E-UTRAN TDD specified in Table 9.4A.3.3-2 and Table 9.4A.3.3-3 for 2 Rx RedCap UE and 1 Rx RedCap UE, respectively.
Table 9.4A.3.3-2: Requirement to measure E-UTRAN TDD cells for 2Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause [9.4A.3.2] apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause [9.4A.3.2] apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (5*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table [9.4A.3.2-1].



Table 9.4A.3.3-3: Requirement to measure E-UTRAN TDD cells for 1Rx RedCap UE
	DRX cycle length (s)
	Tmeasure_RedCap, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	Non-DRX Requirements in clause [9.4A.3.2] apply

	0.128
	For configuration 2 Note3, non-DRX requirements in clause [9.4A.3.2] apply,
Otherwise: Note1 (5*CSSFinterRAT_RedCap)

	0.128<DRX-cycle≤10.24
	Note1 (10*CSSFinterRAT_RedCap)

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT_RedCap is as defined in clause 9.4A.3.2.
NOTE 3:	See Table [9.4A.3.2-21].



If higher layer filtering is used, an additional cell identification delay can be expected.
For 2 Rx RedCap UE:
	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
For 1 Rx RedCap UE:
	The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause [x.y.z]. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause [x.y.z]. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause [x.y.z].
--- End of change 3 ---
--- Start of change 4 ---
9.4A.4	NR – E-UTRAN measurements with autonomous gaps
9.4A.4.1	CGI identification of an E-UTRA cell with autonomous gaps
The requirements in this clause apply when the 1Rx RedCap UE or 2Rx RedCap UE is configured with standalone NR with 2Rx UE. The UE shall identify and report the CGI when requested by an NR PCell for the purpose ‘reportCGI’. The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3.1 in TS 38.331 [2]. 
For 2Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within = 150 ms. 
For 1Rx RedCap UE: If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, the UE shall be able to identify a new CGI of E-UTRA cell within = 190 ms. 
This is the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell, provided that the E-UTRA cell has been already identified by the UE.
A cell shall be considered identifiable following conditions are fulfilled:
-	RSRP related side conditions given in Clause 9.1 in [15] are fulfilled for a corresponding Band,
-	SCH_RP and SCH Ês/Iot according to Annex B.2.2 in [15] for a corresponding Band
The MIB of an E-UTRA cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [25].
The requirement for identifying a new CGI of an E-UTRA cell within  is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.
9.4A.4.2	CGI reporting delay
The E-UTRA CGI reporting delay is defined as the time between a command that will trigger an E-UTRA CGI report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty of 2 x TTIDCCH resulting when inserting the measurement report to the TTI of the uplink DCCH. This measurement reporting delay excludes any delay caused by lack of UL resources for UE to send the measurement report. 
The CGI reporting delay shall be less than  plus RRC procedure delay defined in clause 12 in TS 38.331 [2], and an additional 30ms margin.
9.4A.4.3	CGI reporting scheduling restriction
When a UE is identifying CGI of an E-UTRA FDD cell or E-UTRA TDD cell with autonomous gaps, within time period Tidentify_CGI_RedCap, E-UTRA specified in clause 9.4A.4.1, the UE shall be able to transmit at least the number of ACK/NACKs specified in Table 9.4A.4.3-1 on PCell in the frequency range where autonomous gaps are used, provided that:
-	there is continuous DL data allocation,
-	no DRX cycle is used,
-	no measurement gaps are configured,
-	only one code word is transmitted in each slot,
-	2 slot ACK/NACK feedback is configured,
-	20 ms SMTC period is configured.
Table 9.4A.4.3-1: Minimum number of ACK/NACKs transmitted by the UE during Tidentify_CGI_RedCap, E-UTRANTidentify_CGI_RedCap, E-UTRA
	Minimum number of transmitted ACK/NACKs
	SCS

	
	Duplex mode configuration
	SCS

	
	Duplex mode configuration
	SCS

	84
	FDD
	15 kHz

	193
	FDD
	30 kHz

	402
	FDD
	60 kHz

	28
	TDD Note 1
	15 kHz

	81
	TDD Note 1
	30 kHz

	159
	TDD Note 1
	60 kHz

	233
	TDD Note 2
	60 kHz

	491
	TDD Note 2
	120 kHz

	NOTE 1:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].
NOTE 2:	TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].



--- End of change 4 ---
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