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Introduction
In RAN4 #87 meeting one WF was approved by RAN4 [1] for BMP switching. The text in the WF related to the interruption due to BWP switching was duplicated as below,
	· Interruption occurs other serving cells for scenarios 1, 2, 3
· FFS whether interruption can be avoided for those serving cells in different FR to the BWP-switching cell, if UE claimed the supporting of per-FR gap
· FFS the interruption duration 
· Option A: the same switching delay. 
· Option B: re-use the conclusion in Scell activation
· Option C: other values
· FFS whether Interruption occurs for scenario 4 and if so, what the victim cells are.
· FFS whether any baseband parameters in the BWP configuration in TS38.331 will cause interruption and if so, what the victim cells are.


In this contribution we provide further discussion on the interruption due to BWP switching.
Discussion on interruption due to BWP switching 
As approved in the LS [2], RAN4 has discussed a number of aspects associated with BWP reconfiguration scenarios and the associated switching delays, which are listed as below,
· Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.
· Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.
· Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.
· Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.

Figure 1 below illustrates the scenarios with a number of examples.
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[bookmark: _Ref503643701]Figure 1: Illustration of BWP reconfiguration scenarios
Firstly, it is necessary to clarify the definitions of the BWP switching delay and the interruption due to BWP switching:
1. BWP switching delay, which is same as the transition time for BWP switching, is the duration of BWP switching delay is the maximum time it takes UE to physically reconfigure RF and baseband from existing BWP to new BWP. During BWP switching delay, UE is not expected to transmit and receive data. The BWP switching delay includes the following there components:
a. Time for DCI decoding
b. Time for preparing for RF/baseband parameters
c. Time for RF/baseband reconfiguration (applying new parameters) 
2. Interruption due to BWP switching starts when UE performs RF tuning, which equals the 
a. The time for RF/baseband reconfiguration 
b. The time margin to align the slot boundary of victim serving cells 

In Figure 2, the timeline for BWP switching delay and interruption duration is depicted



[bookmark: _Ref517188556]Figure 2: Illustration of interruption to the asynchronous CC due to BWP switch in the CC with SCS=15 kHz

Observation 1: The interruption duration due to BWP switching only include the time it takes UE to reconfigure RF/baseband parameters.

[bookmark: _GoBack]Proposal 1: Only the RF adjustment procedure will cause interruption, and the RF/baseband parameter preparation procedure will only cause delay but no interruption.

For intra-band case, when BWP switches on one NR cell in scenario 1-3, will cause interruption to other serving cell (either LTE cell or NR cell) due to RF tuning/re-tuning.  For the inter-band cases within FR1/FR2, BWP switching for reconfiguration scenarios 1-3 will also cause interruptions due to the fact that UE vendors might be employing cross-carrier crosstalk mitigation measures, which requires reconfiguration when BWP is changed. For BWP switching for reconfiguration scenario 4 as well as the case where other baseband parameters including CP length and DCI format change, will not cause any interruption.
Consequently, it is proposed:
Proposal 2: BWP switching for scenarios 1, 2, 3 in the serving cell in on FR will only cause interruptions to other serving cells in the same FR; and it will not cause interruptions to other serving cells in the different FR. 
Proposal 3: BWP switching due to baseband parameters in BWP configuration in TS38.331 including SCS, CP length, or DCI format change, will not cause interruption to other serving cells.
For the same frequency range, the interruption due to BWP switching shares the same mechanism as the interruption due to SCell activation.  More specifically, it can further classified as the following cases:
· Interruption on LTE and NR serving cells in EN-DC: When the UE is configured in EN-DC, the BWP switching on any of the NR serving cells may cause interruption to LTE serving cells and other NR serving cells. 
· Interruption on NR serving cells in NR CA: When the UE is configured in carrier aggregation, the BWP switching on any of the NR serving cells may cause interruption on other NR serving cells. 
Interruption on Victim Serving Cells in EN-DC
Proposal 4: The interruption requirements for BWP switching on NR serving in EN-DC is proposed to re-use the same requirement as the interruption for SCell activation in EN-DC in TS 38.133 section 8.2.1.2.4. 
Specifically, when BWP switch occurs on the NR PSCell/SCell in EN-DC, the UE is allowed to
-	an interruption on E-UTRA PCell/SCell:
-	of up to X2 slot, if the NR PSCell/SCell with BWP switching is in FR1 and it is not in the same band as the E-UTRA PCell, or 
-	of up to Y2 slot + SMTC duration if the NR SCell with BWP switching is in FR1 and it is in the same band as the E-UTRA PCell;
-	an interruption on any other serving NR PSCell/SCell:  
-	of up to X2 slot, if the NR PSCell/SCell with BWP switching is in the same FR but not in the same band as the NR PSCell/SCell being interrupted, or 
-	of up to Y2 slot + SMTC duration if the NR PSCell/SCell with BWP switching is in the same band as the NR PSCell/SCell being interrupted.
Table 1: Interruption length X2 and Y2 at Victim Serving Cell in EN-DC
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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



Interruption on Victim Serving Cells in NR CA
Proposal 5: The interruption requirements for BWP switching on NR serving in NR CA is proposed to re-use the same requirement as the interruption for SCell activation in NR CA in TS 38.133 section 8.2.2.2.2. 
Specifically, when BWP switch occurs on the NR serving cell, the UE is allowed to have an interruption on the other NR serving cell
· of up to the duration shown in Table 2, if the NR serving cell with BWP switching is in the same FR but not in the same band as the NR serving cell being interrupted, or 
· of up to the duration shown in Table 3, if the NR serving cell with BWP switching is in the same band as the NR serving cell being interrupted.
[bookmark: _Ref517211098]Table 2: Interruption duration for BWP switching in inter-band case
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	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1

	2
	0.25
	2

	3
	0.125
	4



[bookmark: _Ref517211134]Table 3: Interruption duration for BWP switching in intra-band case
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	NR Slot length (ms)
	Interruption length


	0
	1
	1 + SMTC duration

	1
	0.5
	2 + SMTC duration

	2
	0.25
	4 + SMTC duration

	3
	0.125
	8 + SMTC duration






Conclusion
In this contribution, we discuss the requirements for interruption due to BWP switching in the NR cell. The conclusion are drawn as follows,
Observation 1: The interruption duration due to BWP switching only include the time it takes UE to reconfigure RF/baseband parameters.
Proposal 1: Only the RF adjustment procedure will cause interruption, and the RF/baseband parameter preparation procedure will only cause delay but no interruption.
Proposal 2: BWP switching for scenarios 1, 2, 3 in the serving cell in on FR will only cause interruptions to other serving cells in the same FR; and it will not cause interruptions to other serving cells in the different FR. 
Proposal 3: BWP switching due to baseband parameters in BWP configuration in TS38.331 including SCS, CP length, or DCI format change, will not cause interruption to other serving cells.
Proposal 4: The interruption requirements for BWP switching on NR serving in EN-DC is proposed to re-use the same requirement as the interruption for SCell activation in EN-DC in TS 38.133 section 8.2.1.2.4. 
Specifically, when BWP switch occurs on the NR SCell in EN-DC, the UE is allowed to
-	an interruption on E-UTRA PCell:
-	of up to X2 slot, if the NR SCell with BWP switching is in FR1 and it is not in the same band as the E-UTRA PCell, or 
-	of up to Y2 slot + SMTC duration if the NR SCell with BWP switching is in FR1 and it is in the same band as the E-UTRA PCell;
-	an interruption on any other serving NR SCell:  
-	of up to X2 slot, if the NR SCell with BWP switching is in the same FR but not in the same band as the NR SCell being interrupted, or 
-	of up to Y2 slot + SMTC duration if the NR SCell with BWP switching is in the same band as the NR SCell being interrupted.
Table 1: Interruption length X2 and Y2 at Victim Serving Cell in EN-DC
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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



Proposal 5: The interruption requirements for BWP switching on NR serving in NR CA is proposed to re-use the same requirement as the interruption for SCell activation in NR CA in TS 38.133 section 8.2.2.2.2. 
Specifically, when BWP switch occurs on the NR SCell in NR CA, the UE is allowed to an interruption on the other NR serving cell
· of up to the duration shown in Table 2, if the NR serving cell with BWP switching is in the same FR but not in the same band as the NR serving cell being interrupted, or 
· of up to the duration shown in Table 3, if the NR serving cell with BWP switching is in the same band as the NR serving cell being interrupted.
Table 2: Interruption duration for BWP switching in inter-band CA
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	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1

	2
	0.25
	2

	3
	0.125
	4



Table 3: Interruption duration for BWP switching in intra-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length


	0
	1
	1 + SMTC duration

	1
	0.5
	2 + SMTC duration

	2
	0.25
	4 + SMTC duration

	3
	0.125
	8 + SMTC duration
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