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<Start of change 1>
3.6.X1	Applicability of requirements for a UE operating on a cell with less than 5MHz BW]
For a UE operating on a cell with less than 5MHz BW in FR1 FDD bands, the requirements corresponding to NR single carrier operation are applicable unless specific requirements corresponding to reduced BW are specified.  
<End of change 1>


<Start of change 2>
6.1.1.2	NR FR1 - NR FR1 Handover
6.1.1.2.2	Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
[bookmark: _Hlk156454507]	Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
Editor’s Note: P1 is to be updated based on simulation results.
-	If the target cell is a known intra-frequency cell, then Tsearch = 0ms.
[bookmark: _Hlk146226833]-	If the target cell is an unknown intra-frequency cell operating with 12 PRB SSB bandwidth, then Tsearch = [3]*Trs ms.
-	If the target cell is a known inter-frequency cell, then 
-	if the measured SSB is the target SSB for handover of the target cell, Tsearch = 0ms; 
-	if the measured SSB and the target SSB for handover belong to the same NR target cell and if the UE supports [UE capability IE for FG 53-3], Tsearch = Trs ms provided any one of the following conditions is satisfied:
-	CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in first active DL BWP is the target SSB for handover
-	NCD-SSB in a DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for handover
-	Both measured SSB and the target SSB for handover are NCD-SSB within different DL BWPs
-	Otherwise, 
-	If the target cell is an unknown inter-frequency cell operating with 12 PRB SSB bandwidth, then Tsearch = [5] *Trs ms.
	-	If the target cell is an unknown inter-frequency cell and Tsearch = 3* Trs ms if the target cell Es/Iot≥-2 dB.

<End of change 2>
[bookmark: _Toc5952625]

<Start of change 3>
8.1	Radio Link Monitoring
8.1.1	Introduction
The requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR, NR-DC and NE-DC operation mode,
-	PCell operating with less than 5MHz BW in SA NR (single carrier) operation mode,
-	PSCell in NR-DC and EN-DC operation mode,
-	Deactivated PSCell in NR-DC and EN-DC operation mode, when configured.
For [less than 5MHz UE], the requirements in clause 8.1 apply for radio link monitoring on:
-	PCell in SA NR (single carrier) operation mode,
<End of change 3>



<Start of change 4>
8.1.2	Requirements for SSB based radio link monitoring
8.1.2.1	Introduction
[bookmark: _Hlk150957087]Table 8.1.2.1-3: PDCCH transmission parameters for out-of-sync evaluation [for a UE operating on a cell with less than 5MHz BW]
	Attribute
	Value for BLER Configuration #0

	Channel BW
	3MHz
	5MHz

	[DL Transmission BW]
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[4]
	[8]
	[8]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	4dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	4dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	[Non-Distributed]Note 1
	[Distributed]

	NOTE 1: For 15 PRB Transmission BW, distributed mapping may lead to unexpected out-of-sync indication.



Table 8.1.2.1-4: PDCCH transmission parameters for in-sync evaluation [for a UE operating on a cell with less than 5MHz BW]
	Attribute
	Value for BLER Configuration #0

	Channel BW
	3MHz
	5MHz

	[DL Transmission BW]
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[24]
	[48]
	[48]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	SCS of the active DL BWP

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	[Non-Distributed]
	[Distributed]



<End of change 4>

<Start of change 5>
8.5.2	Requirements for SSB based beam failure detection
8.5.2.1	Introduction
Table 8.5.2.1-2: PDCCH transmission parameters for beam failure instance [for a UE operating on a cell with less than 5MHz BW]
	Attribute
	Value for BLER 

	Channel BW
	3MHz
	5MHz

	[DL Transmission BW]
	3MHz (12 PRBs)
	3MHz (15 PRBs)
	5MHz (20 PRBs)

	DCI format
	1-0

	Number of control OFDM symbols
	[2]
	[3]
	[3]

	Aggregation level (CCE)
	[4]
	[8 Note 1]
	[8]

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0dB

	Bandwidth (PRBs)
	12
	15
	20

	Sub-carrier spacing (kHz)
	Same as the SCS of RMSI CORESET

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed
	[Non-Distributed]Note2
	[Distributed]

	NOTE 1: PDCCH puncturing as defined in 38.214 [26] applies.
NOTE 2: For 15PRB Transmission BW, distributed mapping may lead to unexpected  beam failure detection.



Editor’s Note: AL 8 will be considered if it is supported by RAN1 design.
<End of change 5>
Page 1


<Start of change 6>
9.2.5	Intrafrequency measurements without measurement gaps
9.2.5.1	Intrafrequency cell identification
Table 9.2.5.1-16: VoidTime period for time index detection (FR1) for less_than_5Mhz channel bandwidth UE
	DRX cycle
	TSSB_time_index_intra_less_than_5Mhz

	No DRX
	max(120ms, ceil( [X] x Kp ) Note 2  x SMTC period)Note 1 x CSSFintra_less_than_5Mhz

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x [Y] x Kp) x max(SMTC period,DRX cycle)) x CSSFintra_less_than_5Mhz

	DRX cycle>320ms
	Ceil([Z] x Kp) Note 2  x DRX cycle x CSSFintra_less_than_5Mhz

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified




Table 9.2.5.1-17: Time period for PSS/SSS detection for UE indicating [no gap with interruption], (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, 5 x max (80ms, SMTC period ))Note 1 x CSSFintra

	[DRX cycle≤ 320ms]
	max( 600ms, ceil(M2 Note 2x 5) x [max(80ms, SMTC period,DRX cycle)]) x CSSFintra

	[DRX cycle>320ms]
	5 x [DRX cycle x] CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.
NOTE 3: 	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraNR-MeasurementEnhancement-r16 on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.
NOTE 4:	When highSpeedMeasCA-Scell-r17 is configured and UE supports measurementEnhancementCA-r17, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed.

Table 9.2.5.1-18: Time period for PSS/SSS detection for UE indicating [no gap with interruption], (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps x KFR x Klayer1_measurement)  x max (80ms, SMTC period ))Note 1 x CSSFintra

	[DRX cycle≤ 320ms]
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps x KFR x Klayer1_measurement) x [max(80ms, SMTC period,DRX cycle)]) x CSSFintra

	[DRX cycle>320ms]
	[ceil(Mpss/sss_sync_w/o_gaps x KFR x Klayer1_measurement)  x   DRX cycle] x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2: 	KFR is a scaling factor depending on the frequency range and the SSB SCS. For FR2-1, KFR = 1. For FR2-2: KFR = 1 if the SCS of the SSB of the cell being detected is 120 kHz, KFR = 2 if the SCS of the SSB of the cell being detected is 480 kHz, and KFR = 3 if the SCS of the SSB of the cell being detected is 960 kHz.



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed. 

Table 9.2.5.1-19: Time period for time index detection for UE indicating [no gap with interruption] (FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, 3 x max (80ms, SMTC period ))Note 1 x CSSFintra

	[DRX cycle≤ 320ms]
	max(120ms, ceil (M2 Note 2 x 3) x [max(80ms, SMTC period,DRX cycle)]) x CSSFintra

	[DRX cycle>320ms]
	3 x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1
NOTE 3:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraNR-MeasurementEnhancement-r16 on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.
NOTE 4: 	When highSpeedMeasCA-Scell-r17 is configured and UE supports measurementEnhancementCA-r17, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed. 

Table 9.2.5.1-20: Time period for time index detection  for UE indicating [no gap with interruption] (Frequency range FR2)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(200ms, ceil(MSSB_index_intra x Kp x max(80ms, SMTC period )) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5 x MSSB_index_intra x Kp) x max(80ms, SMTC period, DRX cycle) x CSSFintra)

	DRX cycle>320ms
	Ceil(MSSB_index_intra x Kp )x DRX cycle x CSSFintra



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed. 

Table 9.2.5.1-21: Time period for PSS/SSS detection when highSpeedMeasFlagFR2-r17 is configured, (Frequency range FR2) when SMTC period <= 40ms, UE indicating [no gap with interruption]
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(M1Note 2 x Klayer1_measurement)  x max (80ms, SMTC period))Note 1 x CSSFintra

	[DRX cycle≤ 80ms]
	max(600ms, ceil(M1Note 2 x Kp x Klayer1_measurement) x [max(80ms,SMTC period,DRX cycle)]) x CSSFintra

	[80ms< DRX cycle≤ 320ms]
	ceil(1.5 x Mpss/sss_sync_w/o_gaps Note 3 x Klayer1_measurement) x max(80ms, SMTC period,DRX cycle) x CSSFintra

	[DRX cycle>320ms]
	ceil(Mpss/sss_sync_w/o_gaps Note 3  x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	For UE supporting power class 6, M1 = 6 if highSpeedMeasFlagFR2-r17 = set1 or M1 = 18 if highSpeedMeasFlagFR2-r17 = set2
NOTE 3: 	Void



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed. 

Table 9.2.5.1-22: Void Time period for time index detection (FR1) for less_than_5Mhz channel bandwidth UE, UE indicating [no gap with interruption]
	DRX cycle
	TSSB_time_index_intra_less_than_5Mhz

	No DRX
	max(120ms, ceil( [X] ) Note 2  x max (80ms,SMTC period))Note 1 x CSSFintra_less_than_5Mhz

	[DRX cycle≤ 320ms]
	max(120ms, ceil (1.5 x [Y]) x [max(80ms, SMTC period,DRX cycle)]) x CSSFintra_less_than_5Mhz

	[DRX cycle>320ms]
	 [Z] Note 2  x DRX cycle x CSSFintra_less_than_5Mhz

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Editor’s note: RAN4 has to decide the UE behaviour when DRX is condifured whether interruptions are allowed. 

Table 9.2.5.1-23: Time period for time index detection for a UE operating on a target cell with 12 PRB SSB (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]
	DRX cycle
	TSSB_time_index_intra_less_than_5Mhz

	No DRX
	max(120ms, [7] x max(MGRP, SMTC period)) x CSSFintra_less_than_5Mhz

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x [7]) x max(MGRP, SMTC period,DRX cycle) x CSSFintra_less_than_5Mhz)

	DRX cycle>320ms
	[7] x max(MGRP, DRX cycle) x CSSFintra_less_than_5Mhz

	NOTE 1:	FFS When highSpeedMeasInterFreq-r17



<End of change 6>


<Start of change 7>
9.2.6	Intra-frequency measurements with measurement gaps
9.2.6.1	Void
9.2.6.2	Intra-frequency cell identification
Table 9.2.6.2-11: Void Time period for time index detection (Frequency range FR1) for less_than_5Mhz UE
	DRX cycle
	TSSB_time_index_intra_less_than_5Mhz

	No DRX
	max(120ms, [X] x max(MGRP, SMTC period)) x CSSFintra_less_than_5Mhz

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x [Y]) x max(MGRP, SMTC period,DRX cycle) x CSSFintra_less_than_5Mhz)

	DRX cycle>320ms
	[Z] x max(MGRP, DRX cycle) x CSSFintra_less_than_5Mhz

	Editor’s note: Y values will be updated based on simulations for 12, 15 and 20 PRB



Table 9.2.6.1-12: Time period for time index detection for a UE operating on a target cell with 12 PRB SSB (Frequency range FR1) (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]
	DRX cycle
	TSSB_time_index_intra_less_than_5Mhz

	No DRX
	max(120ms, [7] x max(MGRP, SMTC period)) x CSSFintra_less_than_5Mhz

	DRX cycle≤ 320ms
	max(120ms, ceil(1.5 x [7]) x max(MGRP, SMTC period,DRX cycle) x CSSFintra_less_than_5Mhz)

	DRX cycle>320ms
	[7] x max(MGRP, DRX cycle) x CSSFintra_less_than_5Mhz

	Note 1: CSSFintra_less_than_5Mhz is 1
NOTE 2:	FFS When highSpeedMeasInterFreq-r17



<End of change 7>
<Start of change 8>
9.3.9	Inter frequency measurements without measurement gaps
9.3.9.1	Inter frequency Cell identification
Table 9.3.9.1-5: Time period for time index detection for a UE operating on a target cell with 12 PRB SSB (FR1) [for a target cell with 12 or 15 PRB SSB]
	DRX cycle
	TSSB_time_index_inter_less_than_5MHz

	No DRX
	max(120ms, ceil( [6] x Kp ) x SMTC period)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil (M2 x [6] x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	Ceil( [6] x Kp) x DRX cycle x CSSFinter

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	FFS When highSpeedMeasInterFreq-r17 is not configured, M2 = 1.5; When highSpeedMeasInterFreq-r17 is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



<End of change 8>



<Start of change 9>
[bookmark: _Hlk45205855]9.3.4	Inter-frequency measurement with measurement gaps
Table 9.3.4-11: Time period for time index detection for a UE operating on a target cell with 12 PRB SSB (Frequency range FR1) [for a target cell with 12 or 15 PRB SSB]
	Condition NOTE1
	TSSB_time_index_inter_less_than_5Mhz

	No DRX
	Max(120ms, Ceil([6] * Kgap) Max(MGRP , SMTC period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(120ms, Ceil([6]   1.5 *  Kgap)  Max(MGRP, SMTC period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil([6]* Kgap) DRX cycle  CSSFinter

	NOTE 1:	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2:	FFS When highSpeedMeasInterFreq-r17



<End of change 9>


