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	Reason for change:
	1. In RAN4 discussion it's agreed that interruption during SCell activation shall consider following two factors:
· RF retuning, which is 0.5ms;
· AGC retuning time (intra-band CA only), which is as long as the longest SMTC duration among the SCell to be activated (aggressor cell) and the activated serving cells (victim cell) in the same band. Furthermore, AGC retuning can only happen when the SMTC windows of aggressor cell and victim cell overlap.

However, there are at least following two cases in which no SMTC is configured for SCell. Then the interruption requirements are not clear due to lacking of SMTC duration for target SCell.
a) Target SCell is a SSB-less SCell (i.e.absoluteFrequencySSB is absent). In this case SMTC should not, and doesn't need to be configured for target SCell.
b) Target SCell actually transmits SSB but NW doesn't include SMTC configuration in RRC message for SCell addition nor MO associated with target SCell. In this case UE shall assume that SSB is sent with the periodicity of 5ms, which is implied in SCell activation delay requirements.
	38.133 cl.8.3.2
If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms, 
Trs is the SMTC periodicity of the SCell being activated if the UE has been provided with an SMTC configuration for the SCell in SCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement which involves Trs is applied with Trs = 5ms assuming the SSB transmission periodicity is 5ms. There are no requirements if the SSB transmission periodicity is not 5ms.



To ensure that interruption requirements are consistent with SCell activation delay requirements. We suggest:
· For case a), assume SMTC duration is 0ms since UE doesn't need to perform AGC on SCell being added in this case.
· For case b), assume SMTC duration for SCell being added/activated is 5ms since UE has to search SSB in the entire SSB-burst half frame

It's important to note that suggestion above only provides a default value of SMTC duration for target cell, and the overall interruption length still depends on the maximum SMTC duration among aggressor cell and all victim cells in the same band. Take following figures as example. the overall interruption length shall be 3.5ms in figure 1 and 5.5ms in figure 2.
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	Summary of change:
	1. Interruption requirements for SCell addition/ activation are updated.
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	This CR's revision history:
	1st revision:
Following changes are made in revision according to comments received:
· The assumed SMTC duration when SSB configuration is provided but SMTC configuration is not provided is changed to [x]ms;
· “SCells to be activated/deactivated” is changed to “SCell to be activated/deactivated” since multi SCells simultaneously activation is R16 feature. R15 requirements only considers single SCell activation.
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<Start of modified section 1>
[bookmark: _Toc5952629]8.2.1.2.3	Interruptions at SCell addition/release
[bookmark: _Toc535475968]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 active serving cell in SCG:
-	of up to X1 slot, if the active 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 + TSMTC_duration, 5ms} if the active 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 active 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 active serving cells in SCG;
Where X1 and Y1 are specified 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 active serving cell in SCG:
-	of up to X1 slot, if the active serving cell is not in the same band as any of the SCells being added or released, or
-	of up to Y1 slot + TSMTC_duration if the active serving cells are in the same band as any of the SCells being added or released, provided the cell specific reference signals from the active 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 active serving cells in SCG and the SCell being added when one SCell is added. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being added, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being added is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being added, TSMTC duration for the SCell being added is 0ms;
-	the longest SMTC duration among all above active serving cells in SCG when one SCell is released.
Where X1 and Y1 are specified 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 (slots)
	Interruption length Y1 (slots)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	2
	3
	2
	3

	2
	0.25
	5
	4
	5

	3
	0.125
	9
	N/A
	N/A



Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots) 

	0
	1
	1
	1

	1
	0.5
	2
	2

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4
	4

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2
	8
	8

	
	
	Aggressor cell is on FR1
	9
	



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 active serving cell in SCG:
-	of up to X2 slot, if the active 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 + TSMTC_duration, 5ms} if the active 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 active 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 active serving cells in SCG.
Where X2 and Y2 are specified in Table 8.2.1.2.4-1.
When one SCell in SCG is activated or deactivated:
-	an interruption on any serving cell in SCG:
-	of up to X2 slot, if the active serving cell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to Y2 slot + TSMTC_duration if the active serving cells are in the same band as any of the SCells being activated or deactivated, provided the cell specific reference signals from the active 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 active serving cells in SCG and the SCell being activated when one SCell is activated. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being activated, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being activated is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being activated, TSMTC duration for the SCell being activated is 0ms;
-	the longest SMTC duration among all above active serving cells in SCG when one SCell is deactivated.
Where X2 and Y2 are specified 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 (slots)
	Interruption length Y2 (slots)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	1
	2
	1
	2

	2
	0.25
	3
	2
	3

	3
	0.125
	5
	N/A
	N/A



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

	0
	1
	1
	1

	1
	0.5
	1
	1

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2
	2

	
	
	Either aggressor cell or victim cell is on FR1
	3
	

	3
	0.125
	Aggressor cell is on FR2
	4
	4

	
	
	Aggressor cell is on FR1
	5
	



<End of modified section 1>

<Start of modified section 2>
[bookmark: _Toc5952632]8.2.2.2.1	Interruptions at SCell addition/release
When any number of SCells between one and 7 is added or released using the same RRCConnectionReconfiguration message as defined in TS 38.331 [2], the UE is allowed an interruption on any active serving cell during the RRC reconfiguration procedure as follows:
-	an interruption on any active serving cell:
-	of up to the duration shown in table 8.2.2.2.1-1, if the active 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 active serving cells are in the same band as any of the SCells being added or released, provided the cell specific reference signals from the active 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) of victim cell
	Interruption length (slots)

	0
	1
	1 

	1
	0.5
	2 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 

	
	
	Either aggressor cell or victim cell is on FR1
	5

	3
	0.125
	Aggressor cell is on FR2
	8 

	
	
	Aggressor cell is on FR1
	9 



Table 8.2.2.2.1-2: Interruption duration for SCell addition/release for intra-band CA
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	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 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being added when one SCell is added. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being added, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being added is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being added, TSMTC duration for the SCell being added is 0ms;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is released.  
NOTE 2:	 is as defined in TS 38.211 [6].



[bookmark: _Toc5952633]8.2.2.2.2	Interruptions at SCell activation/deactivation
When an intra-band SCell is activated or deactivated as defined in TS 37.340 [17], the UE is allowed
-	an interruption on any active serving cell:
-	of up to the duration shown in table 8.2.2.2.2-1, if the active 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 active serving cells are in the same band as any of the SCells being activated or deactivated provided the cell specific reference signals from the active 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
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	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	
	1 

	1
	0.5
	
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2 

	
	
	Either aggressor cell or victim cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4 

	
	
	Aggressor cell is on FR1
	5 



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

	0
	1
	1 + TSMTC_duration * 

	1
	0.5
	1 + TSMTC_duration * 

	2
	0.25
	2 + TSMTC_duration * 

	3
	0.125
	4 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being activated when one SCell is activated. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being activated, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being activated is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being activated, TSMTC duration for the SCell being activated is 0ms;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is deactivated.
NOTE 2:	 is as defined in TS 38.211 [6].



<End of modified section 2>

<Start of modified section 3>
8.2.3.2.3	Interruptions at PSCell/SCell addition/release
The requirements in this clause shall apply for the UE configured with E-UTRA PSCell.
When one E-UTRA PSCell/SCell in SCG is added or released:
-	the UE is allowed an interruption on any active serving cell in MCG:
-	of up to X1 slots, if the active serving cell is not in the same band as any of the E-UTRA PSCell/SCells being added or released, or
-	of up to max{Y1 slots+ TSMTC_duration, 5ms} if the active serving cells are in the same band as any of the E-UTRA PSCell/SCells being added or released, provided the cell specific reference signals from the active serving cells and the E-UTRA PSCell/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 MCG;
Where X1 and Y1 are specified in Table 8.2.3.2.3-1.
When one SCell in MCG is added or released:
-	the UE is allowed an interruption on any activated serving cell in MCG: 
-	of up to X1 slots, if the active serving cell is not in the same band as any of the SCells being added or released, or
-	of up to Y1 slots + TSMTC_duration if the active serving cells are in the same band as any of the SCells being added or released, provided the cell specific reference signals from the active 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 active serving cells in MCG and the SCell being added when one SCell is added. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being added, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being added is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being added, TSMTC duration for the SCell being added is 0ms;
-	the longest SMTC duration among all above active serving cells in MCG when one SCell is released.
Where X1 and Y1 are specified in Table 8.2.3.2.3-2.
Table 8.2.3.2.3-1: Interruption length X1 and Y1 at E-UTRA PSCell/SCell addition/release
	[image: ]
	NR Slot length (ms)
	Interruption length X1 (slots)
	Interruption length Y1 (slots)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	2
	3
	2
	3

	2
	0.25
	5
	4
	5

	3
	0.125
	9
	N/A
	N/A



Table 8.2.3.2.3-2: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots) 

	0
	1
	1
	1

	1
	0.5
	2
	2

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4
	4

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2
	8
	8

	
	
	Aggressor cell is on FR1
	9
	



8.2.3.2.4	Interruptions at SCell activation/deactivation
The requirements in this clause shall apply for the UE configured with E-UTRA PSCell and one SCell.
When one E-UTRA SCell in SCG is activated or deactivated:
-	the UE is allowed an interruption on any active serving cell in MCG:
-	of up to X2 slots, if the active 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 slots + TSMTC_duration, 5ms} if the active 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 active 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 active serving cells in MCG.
Where X2 and Y2 are specified in Table 8.2.3.2.4-1.
When one SCell in MCG is activated or deactivated:
-	the UE is allowed an interruption on any serving cell in MCG:
-	of up to X2 slots, if the active serving cell is not in the same band as any of the SCells being activated or deactivated, or
-	of up to Y2 slots + TSMTC_duration if the active serving cells are in the same band as any of the SCells being activated or deactivated, provided the cell specific reference signals from the active 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 active serving cells in MCG and the SCell being activated when one SCell is activated, If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being activated, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being activated is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being activated, TSMTC duration for the SCell being activated is 0ms;
-	the longest SMTC duration among all above active serving cells in MCG when one SCell is deactivated.
Where X2 and Y2 are specified in Table 8.2.3.2.4-2.
Table 8.2.3.2.4-1: Interruption length X2 and Y2 at E-UTRA SCell activation/deactivation
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	NR Slot length (ms)
	Interruption length X2 (slots)
	Interruption length Y2 (slots)

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	1
	2
	1
	2

	2
	0.25
	3
	2
	3

	3
	0.125
	5
	N/A
	N/A



Table 8.2.3.2.4-2: Interruption length X2 and Y2 at SCell activation/deactivation
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	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)
	Interruption length Y2 (slots) 

	0
	1
	1
	1

	1
	0.5
	1
	1

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2
	2

	
	
	Either aggressor cell or victim cell is on FR1
	3
	

	3
	0.125
	Aggressor cell is on FR2
	4
	4

	
	
	Aggressor cell is on FR1
	5
	



<End of modified section 3>

<Start of modified section 4>
8.2.4.2.1	Interruptions at PSCell/SCell addition/release
When PSCell or one or more SCells is added or released using the same RRCConnectionReconfiguration message as defined in TS 38.331 [2], the UE is allowed an interruption on any activated serving cell during the RRC reconfiguration procedure as follows:
-	an interruption on any active serving cell:
-	of up to the duration shown in table 8.2.4.2.1-1, if the active 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 8.2.4.2.1-2, if the active serving cells are in the same band as any of the SCells being added or released, provided the cell specific reference signals from the active serving cells and the SCells being added or released are available in the same slot.
Table 8.2.4.2.1-1: Interruption duration for PSCell/SCell addition/release for inter-band DC/CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	1 

	1
	0.5
	2 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 

	
	
	Either aggressor cell or victim cell is on FR1
	5

	3
	0.125
	Aggressor cell is on FR2
	8 

	
	
	Aggressor cell is on FR1
	9 



Table 8.2.4.2.1-2: Interruption duration for SCell addition/release for intra-band DC/CA
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	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 

	3
	0.125
	8 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above activeserving cells and the SCell being added when one SCell is added. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being added, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being added is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being added, TSMTC duration for the SCell being added is 0ms;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is released.  
NOTE 2:	 is as defined in TS 38.211 [6].



8.2.4.2.2	Interruptions at SCell activation/deactivation
When a SCell is activated or deactivated as defined in TS 37.340 [17], the UE is allowed
-	an interruption on any active serving cell:
-	of up to the duration shown in table 8.2.4.2.2-1, if the active 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 8.2.4.2.2-2, if the active serving cells are in the same band as any of the SCells being activated or deactivated provided the cell specific reference signals from the active serving cells and the SCells being activated or deactivated are available in the same slot.
Table 8.2.4.2.2-1: Interruption duration for SCell activation/deactivation for inter-band DC/CA
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	NR Slot length (ms) of victim cell
	Interruption length (slots)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2

	
	
	Either aggressor cell or victim cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4

	
	
	Aggressor cell is on FR1
	5



Table 8.2.4.2.2-2: Interruption duration for SCell activation/deactivation for intra-band DC/CA
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	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + TSMTC_duration * 

	1
	0.5
	1 + TSMTC_duration * 

	2
	0.25
	2 + TSMTC_duration * 

	3
	0.125
	4 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being activated when one SCell is activated. If SSB configuration (absoluteFrequencySSB) but no SMTC configuration is provided for the SCell being activated, the SSB transmission periodicity is assumed to be 5ms and TSMTC duration for the SCell being activated is [x]ms. If no SSB configuration (absoluteFrequencySSB) nor SMTC configuration is provided for the SCell being activated, TSMTC duration for the SCell being activated is 0ms;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is deactivated.
NOTE 2:	 is as defined in TS 38.211 [6].



<End of modified section 4>
image1.png
RF

retuning AGC
— >

Activated serving Cell 1 SMTC | SMTC SMTC SMTC

(SMTC duration = 3ms)

Activated serving Cell 2

(SMTC duration = 2ms)

SCell to be activated
(SSB-less)

—
Interruption




image2.png
RF

retuning  AGC
— >

Activated serving Cell 1 SMTC | SMTC ! SMTC SMTC

(SMTC duration = 3ms)

(SMTC duration = 2ms)

Activated serving Cell 2
SCell to be activated

Sms
i >
(transmitting SSB but
no SMTC is configured) : ;

« :
Interruption





image3.wmf
m


