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Introduction
In this paper we discuss the interruption requirements for new numerologies defined for NR 52.6 – 71 GHz operation. 
Discussion
MRTD impact on interruption requirements
During the RAN4 100-e meeting an agreement on how to define the interruption requirements was made [1]:
	Define the interruption requirements for FR2-2 based on the same assumptions (RF retunings, AGC etc) as in legacy FR2 (FR2-1).
· The baseline interruption time (Ti) in FR2-2 to be same as FR2-1
· Nslot,interrupted = ⌈ Ti/Tslot ⌉ for synchronous scenario 
· Nslot,interrupted = ⌈ Ti/Tslot ⌉ + 1, for asynchronous scenario



We would like to clarify that MRTD requirements do not take the interruption requirements beyond the above definition. The impact of receive timing difference on interruption requirements can be at most 1 additional slot which refers to an asynchronous case. No matter how big MRTD is, the interruption is caused by RF reconfiguration, which doesn’t depend on MRTD. The only impact of MRTD is on whether RF reconfiguration overlaps with 1 additional slot (asynchronous case) or not (synchronous case). Figure 1 demonstrates synchronous and asynchronous cases for clarification.
Observation 1: The impact of receive timing difference on interruption requirements can be at most 1 additional slot which refers to an asynchronous case.

	

Figure 1. Relative receive timing difference impact on interruption requirements


Scenarios for interruption requirements definition
During RAN4 #100-e the following agreement was made regarding the FR2-2 deployment scenarios considered in Rel-17 [1]: 
	· Define the requirements for the following deployment scenarios with equal priority:
· Standalone single carrier and CA in FR2-2
· FR2-2 CA and DC with anchor on FR1


Standalone NR Carrier Aggregation
The following was captured for the interruption requirements for SCell addition/release and activation/deactivation for inter-band CA
	Issue 3-3-1: Interruptions at SCell addition/release (inter-band CA)
Agreements:
Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X1 for SCell addition/release for inter-band CA
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	NR Slot length (ms) of victim cell
	Interruption length X1 (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 

	5
	0.03125
	Aggressor cell is on FR2-2
	32

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS

	6
	0.015625
	Aggressor cell is on FR2-2
	64

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS



Issue 3-3-3: Interruptions at SCell activation/deactivation (inter-band CA)
Agreements:
· Update Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X2 for SCell activation/deactivation for inter-band CA
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	NR Slot length (ms) of victim cell
	Interruption length X2 (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 

	5
	0.03125
	Aggressor cell is on FR2-2
	16

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS

	6
	0.015625
	Aggressor cell is on FR2-2
	32

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS






For now, only 1 band was agreed for FR2-2, so currently there is no inter-band CA/DC within FR2-2, so the interruption requirements for FR2-2 SCSs when aggressor cell is on FR2-2 can be removed from the tables.
The combination of FR2-2 with FR2-1 is not in the list of agreed scenarios for Rel-17 so the interruption requirements for FR2-2 SCSs when aggressor cell is on FR2-1 can be removed from the tables.
For the combination of FR2-2 with FR1 the MRTD is definitely non negligible, so the interruption requirements for FR2-2 SCSs when aggressor cell is on FR1 should be defined as Nslot,interrupted = ⌈ Ti/Tslot ⌉ + 1
Proposal 1: For interruptions at SCell addition/release and activation/deactivation
Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X1 for SCell addition/release for inter-band CA
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	NR Slot length (ms) of victim cell
	Interruption length X1 (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 

	5
	0.03125
	Aggressor cell is on FR1
	33

	6
	0.015625
	Aggressor cell is on FR1
	65



Update Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X2 for SCell activation/deactivation for inter-band CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (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 

	5
	0.03125
	Aggressor cell is on FR1
	17

	6
	0.015625
	Aggressor cell is on FR1
	33



NR-DC
The agreements, made during RAN4 #100e, don’t cover the NR DC interruptions. For NR DC scenario the same approaches as for Standalone NR CA can be used to derive the interruption requirements.
Proposal 2: The interruptions requirements agreed for Standalone NR Carrier Aggregation during RAN4 #100-e meeting can also be applied to NR-DC case except the requirements for SCell addition/release and activation/deactivation for inter-band DC.
Proposal 3: For interruptions at SCell addition/release and activation/deactivation
Update Table 8.2.4.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption duration for PSCell/SCell addition/release for inter-band DC/CA
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	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	2 
	3

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 
	5

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2
	8 
	9

	
	
	Aggressor cell is on FR1
	9 
	

	5
	0.03125
	Aggressor cell is on FR1
	33
	33

	6
	0.015625
	Aggressor cell is on FR1
	65
	65



Update Table 8.2.4.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:

Interruption duration for SCell activation/deactivation for inter-band DC/CA
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	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	1
	2

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2
	3

	
	
	Either aggressor cell or victim cell is on FR1
	3
	

	3
	0.125
	Aggressor cell is on FR2
	4 
	5

	
	
	Aggressor cell is on FR1
	5 
	

	5
	0.03125
	Aggressor cell is on FR1
	17
	17

	6
	0.015625
	Aggressor cell is on FR1
	33
	33




Conclusion
In this paper we discussed the interruption requirements for FR2-2 SCSs. The following proposals were made:
Observation 1: The impact of receive timing difference on interruption requirements can be at most 1 additional slot which refers to an asynchronous case.
Proposal 1: For interruptions at SCell addition/release and activation/deactivation
Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X1 for SCell addition/release for inter-band CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X1 (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 

	5
	0.03125
	Aggressor cell is on FR1
	33

	6
	0.015625
	Aggressor cell is on FR1
	65



Update Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X2 for SCell activation/deactivation for inter-band CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (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 

	5
	0.03125
	Aggressor cell is on FR1
	17

	6
	0.015625
	Aggressor cell is on FR1
	33



Proposal 2: The interruptions requirements agreed for Standalone NR Carrier Aggregation during RAN4 #100-e meeting can also be applied to NR-DC case except the requirements for SCell addition/release and activation/deactivation for inter-band DC.
Proposal 3: For interruptions at SCell addition/release and activation/deactivation in inter-band NR-DC case
Update Table 8.2.4.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption duration for PSCell/SCell addition/release for inter-band DC/CA
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	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	2 
	3

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 
	5

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2
	8 
	9

	
	
	Aggressor cell is on FR1
	9 
	

	5
	0.03125
	Aggressor cell is on FR1
	33
	33

	6
	0.015625
	Aggressor cell is on FR1
	65
	65



Update Table 8.2.4.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:

Interruption duration for SCell activation/deactivation for inter-band DC/CA
	[image: ]
	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	1
	2

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2
	3

	
	
	Either aggressor cell or victim cell is on FR1
	3
	

	3
	0.125
	Aggressor cell is on FR2
	4 
	5

	
	
	Aggressor cell is on FR1
	5 
	

	5
	0.03125
	Aggressor cell is on FR1
	17
	17

	6
	0.015625
	Aggressor cell is on FR1
	33
	33
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