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[bookmark: _Toc535475963]8.2	Interruption
8.2.1	NSA: Interruptions with EN-DC
8.2.1.1	Introduction
This section contains the requirements related to the interruptions on PSCell, and SCell, when
E-UTRA PCell transitions between active and non-active during DRX, or
E-UTRA PCell transitions from non-DRX to DRX, or
E-UTRA SCell in MCG or SCell in SCG is added or released, or
E-UTRA SCell in MCG or SCell in SCG is activated or deactivated, or
measurements on SCC with deactivated SCell in either E-UTRA MCG or NR SCG, or
[bookmark: _Hlk1046643]a supplementary UL carrier or an UL carrier is configured or de-configured, or
UL/DL BWP is switched on PSCell or SCell.
This section also contains the requirements related to the interruptions on other active serving cells in the same frequency range wherein the UE is performing BWP switching.
The requirements shall apply for E-UTRA-NR DC with an E-UTRA PCell.
This section contains interruptions where victim cell is PSCell or SCell belonging to SCG. Requirements for interruptions requirements when the victim cell is E-UTRA PCell or E-UTRA SCell belonging to MCG are specified in [15].
For a UE which does not support per-FR measurement gaps, interruptions to the PSCell or active SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on any frequency range. For UE which support per-FR gaps, interruptions to the PSCell or active SCG SCells may be caused by EUTRA PCell, EUTRA SCells or SCells on the same frequency range as the victim cell.
[bookmark: _Toc535475964]8.2.1.2	Requirements
[bookmark: _Toc535475965]8.2.1.2.1	Interruptions at transitions between active and non-active during DRX
Interruption on PSCell and the activated SCell if configured due to E-UTRA PCell transitions between active and non-active druing DRX when PSCell or SCell is in non-DRX are allowed with up to 1% probability of missed ACK/NACK when the configured E-UTRA PCell DRX cycle is less than 640 ms, and 0.625% probability of missed ACK/NACK is allowed when the configured E-UTRA PCell DRX cycle is 640 ms or longer. Each interruption shall not exceed X slot(s) as defined in table 8.2.1.2.1-1.
Each interruption shall not exceed X slot as defined in table 8.2.1.2.1-1.
Table 8.2.1.2.1-1: Interruption length X at transition between active and non-active during DRX
	[image: ]
	NR Slot length (ms)
	Interruption length X 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5



When both E-UTRA PCell and PSCell are in DRX, no interruption is allowed.
8.2.1.2.2	Interruptions at transitions from non-DRX to DRX
Interruption on PSCell and the activated SCell if configured due to E-UTRA PCell transitions from non-DRX to DRX when PSCell or SCell is in non-DRX shall not exceed X slot(s) as defined in table 8.2.1.2.1-1.
[bookmark: _Toc535475966]8.2.1.2.3	Interruptions at SCell addition/release
The requirements in this clause shall apply for the UE configured with PSCell.
When one E-UTRA SCell in MCG is added or released:
-	the UE is allowed an interruption on any activated serving cell in SCG:
-	of up to X1 slot(s), if the activated serving cell is not in the same band as any of the E-UTRA SCells being added or released, or
-	of up to max{Y1 slot(s) + TSMTC_duration, 5ms} if the activated serving cells are in the same band as any of the E-UTRA SCells being added or released, provided the cell specific reference signals from the activated serving cells and the E-UTRA SCells being added or released are available in the same slot, where TSMTC_duration is the longest SMTC duration among all above activated serving cells in SCG;
Where X1 and Y1 are specified in in Table 8.2.1.2.3-1.
When one SCell in SCG is added or released:
-	the UE is allowed an interruption on any activated serving cell in SCG:
-	of up to X1 slot(s), if the activated serving cell is not in the same band as any of the SCells being added or released, or
-	of up to Y1 slot(s) + TSMTC_duration if the activated serving cells are in the same band as any of the SCells being added or released, provided the cell specific reference signals from the activated serving cells and the SCells being added or released are available in the same slot, where, TSMTC_duration is
-	the longest SMTC duration among all above activated serving cells in SCG and the SCell being added when one SCell is added;
-	the longest SMTC duration among all above activated serving cells in SCG when one SCell is released.
Where X1 and Y1 are specified in in Table 8.2.1.2.3-2.
Table 8.2.1.2.3-1: Interruption length X1 and Y1 at E-UTRA SCell addition/Release
	[image: ]
	NR Slot length (ms)
	Interruption length X1 slot
	Interruption length Y1 slotNote 1

	
	
	Sync
	Async
	

	0
	1
	1
	2
	1

	1
	0.5
	2
	3
	2

	2
	0.25
	5
	4

	3
	0.125
	9
	8



Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms)
	Interruption length X1 slot 
	Interruption length Y1 slotNote 

	0
	1
	1
	1

	1
	0.5
	2
	2

	2
	0.25
	4
	4

	3
	0.125
	8
	8



8.2.1.2.4	Interruptions at SCell activation/deactivation
The requirements in this clause shall apply for the UE configured with PSCell and one SCell.
When one E-UTRA SCell in MCG is activated or deactivated:
-	the UE is allowed an interruption on any activated serving cell in SCG:
-	of up to X2 slot(s), if the activated serving cell is not in the same band as any of the E-UTRA SCells being activated or deactivated, or
-	of up to max{Y2 slot(s) + TSMTC_duration, 5ms} if the activated serving cells are in the same band as any of the E-UTRA SCells being activated or deactivated, provided the cell specific reference signals from the activated serving cells and the E-UTRA SCells being activated or deactivated are available in the same slot, where TSMTC_duration is the longest SMTC duration among all above activated serving cells in SCG.
Where X2 and Y2 are specified in in Table 8.2.1.2.4-1.
When one SCell in SCG is activated or deactivated:
-	the UE is allowed an interruption on any serving cell in SCG:
-	of up to X2 slot(s), if the activated serving cell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to Y2 slot(s) + TSMTC_duration if the activated serving cells are in the same band as any of the SCells being activated or deactivated, provided the cell specific reference signals from the activated serving cells and the SCells being activated or deactivated are available in the same slot, where, TSMTC_duration is
-	the longest SMTC duration among all above activated serving cells in SCG and the SCell being activated when one SCell is activated;
-	the longest SMTC duration among all above activated serving cells in SCG when one SCell is deactivated.
Where X2 and Y2 are specified in in Table 8.2.1.2.4-2.
Table 8.2.1.2.4-1: Interruption length X2 and Y2 at E-UTRA SCell activation/deactivation
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	NR Slot length (ms)
	Interruption length X2 slot
	Interruption length Y2 slot

	
	
	Sync
	Async
	

	0
	1
	1
	2
	1

	1
	0.5
	1
	2
	1

	2
	0.25
	3
	2

	3
	0.125
	5
	4



Table 8.2.1.2.4-2: Interruption length X2 and Y2 at SCell activation/deactivation
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	NR Slot length (ms)
	Interruption length X2 slot
	Interruption length Y2 slot

	0
	1
	1
	1

	1
	0.5
	1
	1

	2
	0.25
	2
	2

	3
	0.125
	4
	4 



8.2.1.2.5	Interruptions during measurements on SCC
8.2.1.2.5.1	Interruptions during measurements on deactivated NR SCC
Interruption on PSCell and other active NR SCell(s) during measurement on the deactivated NR SCC shall meet requirements in clause 8.2.2.2.3, where the term PCell in clause 8.2.2.2.3 shall be deemed to be replaced with PSCell.
8.2.1.2.5.2	Interruptions during measurements on deactivated E-UTRAN SCC
When one E-UTRA SCell in MCG is deactivated, the UE is allowed due to measurements on the E-UTRA SCC with the deactivated E-UTRA SCell:
-	an interruption on PSCell or any activated SCell with up to 0.5% probability of missed ACK/NACK when any of the configured measCycleSCell [152] for the deactivated E-UTRA SCells is 640 ms or longer.
-	an interruption on PSCell or any activated SCell with up to 0.5% probability of missed ACK/NACK regardless of the configured measCycleSCell [215] for the deactivated E-UTRA SCells if indicated by the network using IE allowInterruptions [215].
Each interruption shall not exceed
-	X3 slot(s), if the PSCell or activated SCell is not in the same band as the E-UTRA deactivated SCC being measured, or
-	Y3 slot(s) + SMTC duration, if the PSCell or activated SCell is in the same band as the E-UTRA deactivated SCC being measured, provided the cell specific reference signals from the PSCell or activated SCell and the E-UTRA deactivated SCC being measured are available in the same slot.
Table 8.2.1.2.5-1: Interruption length X3 and Y3 at measurements on deactivated E-UTRA SCC
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	NR Slot length (ms)
	Interruption length X3 slot
	Interruption length Y3 slot

	0
	1
	1
	1

	1
	0.5
	1 
	1

	2
	0.25
	2
	2

	3
	0.125
	4
	4



[bookmark: _Toc535475967]8.2.1.2.6	Interruptions at UL carrier RRC reconfiguration
The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-configured in NR non-standalone operation as defined in [2].
When an UL carrier or supplementary UL carrier is configured or deconfigured, an interruption of up to X4 slot(s), is allowed during the RRC reconfiguration procedure [2] on E-UTRA PCell, all activated E-UTRA SCells, PSCell and all activated SCells within the same FR as the reconfigured uplink carrier of up to X4 slot, is allowed during the RRC reconfiguration procedure [2]. The interruption is for both uplink and downlink of E-UTRA PCell, all activated E-UTRA SCells, PSCell and all activated SCells within the same FR as the configured or de-configured UL.
Table 8.2.1.2.6-1: Interruption length X4 at UL carrier RRC reconfiguration
	[image: ]
	NR Slot length (ms)
	Interruption length X4 slot 

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	2
	3

	2
	0.25
	5

	3
	0.125
	9



[bookmark: _Toc535475968]8.2.1.2.7	Interruption due to Active BWP switching Requirement
When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in Table 8.2.1.2.7-2, the UE is allowed to cause interruption of up to X slot(s) to other active serving cells if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 8.2.1.2.7-2and the UE is capable of per-FR gap, the UE is allowed to cause interruption of up to X slot(s) to other active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 8.2.1.2.7-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving other parameter change.
When a BWP timer bwp-InactivityTimer defined in [2] expires, UE is allowed to cause interruption of up to X slot(s) to other active serving cells due to switching its active BWP involving changes in any of the parameters listed in Table 8.2.1.2.7-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 8.2.1.2.7-2 and the UE is capable of per-FR gap the UE is allowed to cause interruption of up to X slot(s) to other active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 8.2.1.2.7-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving other parameter change.
Editor’s note: FFS whether interruption core requirement for RRC re-configuration with BWP switch and/or MAC-based BWP switching (upon initiation of random access procedure in certain cases) is needed.Editor’s note: FFS whether one more interrupted slot is allowed when the interrupted serving cells and the serving cell that UE is performing BWP switching are in the same band,
Table 8.2.1.2.7-1: interruption length X
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsNnote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:	If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the larger one between the SCS before the BWP switch and the SCS after the BWP switch. 



Table 8.2.1.2.7-2: Parameters which cause interruption other than SCS
	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	maxNrofCodeWordsScheduledByDCI
	

	nrofSRS-Ports
	

	Editor’s note: More parameters can be added if identified 



8.2.2	SA: Interruptions with Standalone NR Carrier Aggregation
8.2.2.1	Introduction
This section contains the requirements related to the interruptions on PCell and activated SCell if configured, when 
[bookmark: _Hlk1047099]up to TBD SCells are configured, deconfigured, activated or deactivated, or
a supplementary UL carrier or an UL carrier is configured or de-configured, or
measurements on SCC with deactivated SCell in either E-UTRA MCG or NR SCG, or
UL/DL BWP is switched on PCell or SCell in SCG.
Note:	interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
Editor’s Note:	The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. How to specify this is FFS.
This section also contains the requirements related to the interruptions on other active serving cells in the same frequency range wherein the UE is performing BWP switching.
For a UE which does not support per-FR measurement gaps, interruptions to the PCell and activated SCell may be caused by SCells on any frequency range. For UE which support per-FR gaps, interruptions to PCell and activated SCell may be caused by SCells on the same frequency range as the victim cell.
8.2.2.2	Requirements
[bookmark: _Toc535475969]8.2.2.2.1	Interruptions at SCell addition/release
When any number of SCells between one and TBD is added or released using the same RRCConnectionReconfiguration message as defined in [2], the UE is allowed an interruption on any activated serving cell during the RRC reconfiguration procedure as follows:
-	an interruption on any activated serving cell:
-	of up to the duration shown in table 8.2.2.2.1-1, if the activated serving cell is not in the same band as any of the SCells being added or released, or
-	of up to the duration shown in table 8.2.2.2.1-2, if the activated serving cells isare in the same band as any of the SCells being added or released, provided the cell specific reference signals from the activated serving cells and the SCells being added or released are available in the same slot.
Table 8.2.2.2.1-1: Interruption duration for SCell addition/release for inter-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length
(slot)

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8



Table 8.2.2.2.1-2: Interruption duration for SCell addition/release for intra-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length (slot)

	0
	1
	1 + TSMTC_duration 

	1
	0.5
	2 + TSMTC_duration 

	2
	0.25
	4 + TSMTC_duration 

	3
	0.125
	8 + TSMTC_duration 

	Note: 	TSMTC_duration is
	- the longest SMTC duration among all above activated serving cells and the SCell being added when one SCell is added;
	- the longest SMTC duration among all activated serving cells in the same band when one SCell is released.  



[bookmark: _Toc535475970]8.2.2.2.2	Interruptions at SCell activation/deactivation
When an intra-band SCell is activated or deactivated as defined in [17], the UE is allowed
-	an interruption on any activated serving cell:
-	of up to the duration shown in table 8.2.2.2.2-1, if the activated serving cell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to the duration shown in table 8.2.2.2.2-2, if the activated serving cells isare in the same band as any of the SCells being activated or deactivated provided the cell specific reference signals from the activated serving cells and the SCells being activated or deactivated are available in the same slot.
Table 8.2.2.2.2-1: Interruption duration for SCell activation/deactivation for inter-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1

	2
	0.25
	2

	3
	0.125
	4



Table 8.2.2.2.2-2: Interruption duration for SCell activation/deactivation for intra-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length

	0
	1
	1 + TSMTC_duration

	1
	0.5
	1 + TSMTC_duration

	2
	0.25
	2 + TSMTC_duration

	3
	0.125
	4 + TSMTC_duration

	Note:	TSMTC_duration is
	- the longest SMTC duration among all above activated serving cells and the SCell being activated when one SCell is activated;
	- the longest SMTC duration among all activated serving cells in the same band when one SCell is deactivated.



[bookmark: _Toc535475971]8.2.2.2.3	Interruptions during measurements on SCC for intra-band CA
Interruptions on PCell due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the PCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the PCell is in the same band as the deactivated SCell.
Interruptions on active SCell due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if the active SCell is not in the same band as the deactivated SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if the active SCell is in the same band as the deactivated SCell.
8.2.2.2.4	Interruptions at UL carrier RRC reconfiguration
The requirements in this clause shall apply when a supplementary UL carrier or an UL carrier is configured or de-configured in NR standalone carrier aggregation as defined in [2].
When an UL carrier or supplementary UL carrier is configured or deconfigured, an interruption of up to the duration shown in table 8.2.2.2.4-1 is allowed during the RRC reconfiguration procedure [2] on PCell and all activated SCells within the same FR as the reconfigured uplink carrier of up to the duration shown in table 8.2.2.2.4-1, is allowed during the RRC reconfiguration procedure [2]. The interruption is for both uplink and downlink of PCell and all the activated SCells within the same FR as the configured or de-configured UL.
Table 8.2.2.2.4-1 Interruption duration for UL carrier RRC reconfiguration
	Table 8.2.2.2.4-1: Interruption duration for UL carrier RRC reconfiguration[image: ]
	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8



[bookmark: _Toc535475972]8.2.2.2.5	Interruption due to Active BWP switching Requirement
When UE receives a DCI indicating UE to switch its active BWP involving changes in any of the parameters listed in Table 8.2.2.2.5-2, the UE is allowed to cause interruption of up to X slot(s) to other active serving cells if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 8.2.2.2.5-2 and the UE is capable of per-FR gap the UE is allowed to cause interruption of up to X slot(s) to other active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 8.2.2.2.5-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving other parameter change.
When a BWP timer bwp-InactivityTimer defined in [2] expires, UE is allowed to cause interruption of up to X slot(s) to other active serving cells due to switching its active BWP involving changes in any of the parameters listed in Table 8.2.2.2.5-2 if the UE is not capable of per-FR gap, or if the BWP switching involves SCS changing. When the BWP switch imposes changes in any of the parameters listed in Table 8.2.2.2.5-2and the UE is capable of per-FR gap the UE is allowed to cause interruption of up to X slot(s) to other active serving cells in the same frequency range wherein the UE is performing BWP switching. X is defined in Table 8.2.2.2.5-1. The starting time of interruption is only allowed within the BWP switching delay TBWPswitchDelay as defined in clause 8.6.2. Interruptions are not allowed during BWP switch involving other parameter change.
Editor’s note: FFS whether interruption core requirement for RRC re-configuration with BWP switch and/or MAC-based BWP switching (upon initiation of random access procedure in certain cases) is needed.
Editor’s note: FFS whether one more interrupted slot is allowed when the interrupted serving cells and the serving cell that UE is performing BWP switching are in the same band,
Table 8.2.2.2.5-1: Interruption length X
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:	If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the larger one between the SCS before the BWP switch and the SCS after the BWP switch. 



Table 8.2.2.2.5-2: Parameters which cause interruption other than SCS
	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	maxNrofCodeWordsScheduledByDCI
	

	nrofSRS-Ports
	

	Editor’s note: More parameters can be added if identified
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