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---START OF CHANGE 1---
9.2.5
Intrafrequency measurements with no measurement gaps 

9.2.5.1
Intrafrequency cell identification


The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index, or the UE has been indicated that the neighbour cell is synchronous with the serving cell. Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index. The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index.
Tidentify_intra_without_index = Kca (TPSS/SSS_sync + T SSB_measurement_period) ms

Tidentify_intra_with_index = Kca (TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index) ms
Where:


TPSS/SSS_sync: it is the time period used in PSS/SSS detection for a single intrafrequency carrier given in table 9.2.5.1-1, 9.2.5.1-2, 9.2.5.1-5 (deactivated Scell) or 9.2.5.1-6 (deactivated SCell)


TSSB_time_index: it is the time period used to acquire the index of the SSB being measured for a single intrafrequency carrier given in table 9.2.5.1-3 or 9.2.5.1-4 or  9.2.5.1-7 (deactivated SCell) or  9.2.5.1-8 (deactivated SCell)


T SSB_measurement_period: equal to a measurement period of SSB based measurement for a single intrafrequency carrier given in table 9.2.5.2-1, table 9.2.5.2-2, table 9.2.5.2-3 (deactivated Scell) or 9.2.5.2-4(deactivated SCell)


Kca is a scaling factor which applies when UE has more than one serving cells, and is derived as follows. 
· For FR1, Kca =1 for measurements on frequencies corresponding to PCell or PSCell, and Kca is derived as the carrier specific factor as in section 9.5, by replacing MGRP with the smallest SMTC period among the group of SCCs with overlapping SMTC.
· For FR2, Kca =1 for measurements on frequencies corresponding to PCell or PSCell.

· For FR1 and FR2, Kca =1 for measurements on frequencies corresponding to PCell and/or PSCell, and Kca for for measurements on frequencies corresponding to SCell(s) in FR1 is derived as the carrier specific factor as in section 9.5, by replacing MGRP with the smallest SMTC period among the group of SCCs with overlapping SMTC.




When intrafrequency SMTC is fully non overlapping with measurement gaps, Kp=1 


When intrafrequency SMTC is partially overlapping with measurent gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP

When intrafreqeuncy SMTC is fully overlapping with measurement gaps, Kp does not apply, and the requirements are defined as if UE requires measurement gaps to perform the measurement, and requirements in section 9.2.6 apply.


Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	max[ 600ms, ceil( [5] x Kp) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 600ms, ceil(1.5x [5] x Kp) x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	Ceil([5] x Kp) x DRX cycle

	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 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	max[ 600ms, ceil( [5] x Kp) x N1 x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 600ms, ceil(1.5 x [5] x Kp) x N1 x max(SMTC period,DRX cycle) ]

	DRX cycle>320ms
	Ceil( [5] x Kp) x N1 x DRX cycle

	…
	…

	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 9.2.5.1-3: Time period for time index detection (Frequency range FR1)

	DRX cycle
	TSSB_time_index

	No DRX
	max[120ms, ceil( 3 x Kp ) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[120ms, ceil (1.5 x 3 x Kp) x max(SMTC period,DRX cycle) ]

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle

	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 9.2.5.1-4: Time period for time index detection (Frequency range FR2)

	DRX cycle
	TSSB_time_index

	No DRX
	max[ 200ms, ceil( [5] x Kp) x N2 x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 200ms, ceil (1.5 x[5] x Kp) x N2 x max(SMTC period,DRX cycle) ]

	DRX cycle>320ms
	Ceil( [5] x Kp) x N2 x DRX cycle

	…
	…

	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 9.2.5.1-5: Time period for PSS/SSS detection, deactivated SCell (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX
	[5] x measCycleSCell

	DRX cycle≤ 320ms
	 [5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	[5] x max(measCycleSCell, DRX cycle)


Table 9.2.5.1-6: Time period for PSS/SSS detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	max(measCycleSCell, DRX cycle) ≤ 320ms 
	ceil(1.5 x 5) x N1 x max(measCycleSCell, DRX cycle)

	max(measCycleSCell, DRX cycle) > 320ms
	5 x max(max(measCycleSCell, DRX cycle), N1 x SMTC period) 


Table 9.2.5.1-7: Time period for time index detection, deactivated SCell (Frequency range FR1)

	DRX cycle
	TSSB_time_index

	No DRX
	[3] x measCycleSCell

	DRX cycle≤ 320ms
	 [3] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	[3] x max(measCycleSCell, DRX cycle)


Table 9.2.5.1-8: Time period for time index detection, deactivated SCell (Frequency range FR2)

	DRX cycle
	TSSB_time_index

	max(measCycleSCell, DRX cycle) ≤ 320ms
	ceil(1.5 x 3) x N2 x max(measCycleSCell, DRX cycle)

	max(measCycleSCell, DRX cycle) > 320ms
	3 x max(max(measCycleSCell, DRX cycle), N2 x SMTC period)


9.2.5.2
Measurement period


The measurement period for intrafrequency measurements without gaps for a single intrafrequency carrier is as shown in table 9.2.5.2-1, 9.2.5.2-2, 9.2.5.2-3 (deactivated SCell) or 9.2.5.2-4(deactivated SCell). Kp is as defined in section 9.2.5.1.
Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(Frequency FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	max[ 200ms, ceil( 5 x Kp) x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle

	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 9.2.5.2-2: Measurement period for intrafrequency measurements without gaps(Frequency FR2)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	max[ 400ms, ceil( 5 x Kp) x N3 x SMTC period ]Note 1

	DRX cycle≤ 320ms
	max[ 400ms, ceil(1.5x 5 x Kp) x N3 x max(SMTC period,DRX cycle) ] 

	DRX cycle>320ms
	ceil(5 xKp ) x N3 x DRX cycle

	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 9.2.5.2-3: Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR1)

	DRX cycle
	T SSB_measurement_period  

	No DRX
	[5] x measCycleSCell

	DRX cycle≤ 320ms
	[5] x max(measCycleSCell, 1.5xDRX cycle)

	DRX cycle> 320ms
	[5] x max(measCycleSCell, DRX cycle)


Table 9.2.5.2-4: Measurement period for intrafrequency measurements without gaps (deactivated SCell) (Frequency range FR2)

	DRX cycle
	T SSB_measurement_period  

	max(measCycleSCell, DRX cycle) ≤ 320ms
	ceil(1.5 x 5) x N3 x max(measCycleSCell, DRX cycle)

	max(measCycleSCell, DRX cycle) > 320ms
	5 x max(max(measCycleSCell, DRX cycle), N3 x SMTC period)


9.2.5.3
Scheduling availability of UE during intra-frequency measurements

UE are required to be capable of measuring without measurement gaps when the SSB is completely contained in the active bandwidth part of the UE. When the measurement signal has different subcarrier spacing than PDSCH/PDCCH and on frequency range FR2, there are restrictions on the scheduling availability as described in the following clauses.
9.2.5.3.1
Scheduling availability of UE performing measurements with a same subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to measurements performed with a same subcarrier spacing as PDSCH/PDCCH on FR1.

9.2.5.3.2
Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1

For UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to measurements. For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement

-
If useServingCellTimingForSync is enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration 
-
If useServingCellTimingForSync is not enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration
When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When inter-band carrier aggregation within FR1 is performed, there are no scheduling restrictions on FR1 serving cell(s) in the bands due to measurements performed on FR1 serving cell frequency layer in different bands.
9.2.5.3.3
Scheduling availability of UE performing measurements on FR2

The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell

-
The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, 1 symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that useServingCellTimingForSync is always enabled for FR2)
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell

-
UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, RSSI measurement symbols, 1 data symbol before each consecutive SSB/RSSI symbols and 1 data symbol after each consecutive SSB/RSSI symbols within SMTC window duration (it is assumed that  useServingCellTimingForSync is always enabled for FR2)
When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When inter-band carrier aggregation within FR2 is performed, the scheduling restrictions apply to all serving cells on the bands.
Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.
9.2.5.3.4
Scheduling availability of UE performing measurements on FR1 or FR2 in case of FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to measurements performed on FR2 serving cell frequency layer. 
There are no scheduling restrictions on FR2 serving cell(s) due to measurements performed on FR1 serving cell frequency layer.
---END OF CHANGE 1-

