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Introduction
In RAN4 #AH1807 meeting, some agreements were approved by RAN4 [1] for interruption due to BMP switching. The related statements was duplicated as below,
	· BWP switching involving only baseband parameter change will not cause interruptions.
· In EN-DC, the UE capable of per UE measurement gap [2] is allowed the interruption on PCell or on any activated SCell(s) regardless of the frequency range of the NR PCell or NR SCell on which the BWP switching occurs. The UE capable of per FR measurement gap [2] is allowed the interruption on PCell or on any activated SCell(s) provided that the NR PCell or NR SCell on which the BWP switching occurs belong to FR1. 
The interruption on PCell or on any activated SCell(s) shall not exceed:
· 1 subframe in inter-band synchronous inter-band EN-DC,
· 2 subframes in inter-band asynchronous EN-DC. 
· X subframes in intra-band synchronous EN-DC and
· Y subframes in intra-band asynchronous EN-DC,
where X and Y are FFS.



In the high-level agreement, the interruption requirements on BWP switching is similar to that for SCell activation in EN-DC and NR CA.  In this contribution we provide further discussion on the interruption requirements.
Discussion on interruption due to BWP switching 
When BWP switching occurs, UE needs to decode the DCI command (if it is DCI-based BWP switching), prepare the RF/base-band for BWP configuration, and perform RF tuning or baseband processing. If RF tuning is involved in BWP switching, UE is allowed to cause interruption other serving carriers. Specifically, UE with per-FR measurement gap shall not cause interruption to serving cells in FR other than the one where the BWP switching occurs, whereas for UE with per-UE measurement gap, the interruption is allowed on all the other serving cells.
The interruption due to BWP switching starts when UE performs RF tuning, which includes 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 

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 might be employing cross-carrier crosstalk mitigation measures, which requires reconfiguration when BWP is changed. 

In CR [2], the interruption requirements to LTE PCell when BWP switching occurs in NR serving cells for inter-band EN-DC is introduced. This contribution proposes other missing requirements on interruption due to BWP swithcing.
Firstly, note that there is no asynchronous operation possible for intra-band reception with a single RF chain. As a result, no intra-band asynchronous requirements are needed for EN-DC. 
[bookmark: _GoBack]In the previous discussion paper [3], the general principle for designing interruption duration in BWP switching is proposed to reuse the interruption requirement for SCell activation. The interruption time duration is the time for RF tuning in the NR cell on which BWP switching occurs, and RF tuning time is agreed to be 500µs for RF1 and 250µs for FR2. We propose that the interruption duration from the NR cell on which BWP switching occurs is 500µs for simplicity.
Following the same principle, and when LTE cell is the victim cell, it is proposed:

Proposal 1: In EN-DC, BWP switching in NR PSCell or in any NR SCell may cause an interruption on E-UTRA PCell. The interruption on E-UTRA PCell shall not exceed 1 subframe + Δ in intra-band synchronous EN-DC
· if UE is capable of per UE measurement gap;
· if UE is capable of per RF measurement gap and the NR PCell or NR SCell on which the BWP switching occurs belong to FR1.
Note: Δ is the time for AGC adjustment and it is FFS.

When NR cell is the victim cell, it is proposed 

Proposal 2: When BWP switch occurs on the NR PSCell or NR SCell in EN-DC and UE is capable of per UE measurement gap, the UE is allowed to an interruption on any other serving NR serving cell:  
-	of up to X2 slot, if the NR serving cell on which BWP switching occurs is not in the same band as the NR serving cell being interrupted, or 
-	of up to Y2 slot + Δ if the NR serving cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
When BWP switch occurs on the NR PSCell or NR SCell in EN-DC and UE is capable of per FR measurement gap, the UE is allowed to an interruption on any other serving NR serving cell:  
-	of up to X2 slot, if the NR serving cell on which BWP switching occurs is in the same frequency range but not in the same band as the NR serving cell being interrupted, or 
-	of up to Y2 slot + Δ if the NR serving cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted
Note:  Δ is the time for AGC adjustment and it is FFS.
The values of X2 and Y2 are defined in Table 1. 
[bookmark: _Ref521580641]Table 1: Interruption length X2 and Y2 at BWP switching
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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
	3
	2

	3
	0.125
	5
	4



Similarly in NR CA, the interruption requirements are specified as follows:
Proposal 3: When BWP switch occurs on the NR PCell or NR SCell in NR CA and UE is capable of per UE measurement gap, 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 cell on which BWP switching occurs is 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 cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
When BWP switch occurs on the NR PCell or NR SCell in NR CA and UE is capable of per FR measurement gap, 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 cell on which BWP switching occurs is in the same frequency range 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 cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
[bookmark: _Ref521580859]Table 2: Interruption duration for BWP switching for inter-band CA
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	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5



[bookmark: _Ref521580887]Table 3: Interruption duration for BWP switching for intra-band CA
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	NR Slot length (ms)
	Interruption length


	0
	1
	1 + Δ

	1
	0.5
	2 + Δ

	2
	0.25
	4 + Δ

	3
	0.125
	8 + Δ


Note:  Δ is the time for AGC adjustment and it is FFS.
Conclusion
In this contribution, we discuss the requirements for interruption due to BWP switching in the NR serving cell. The conclusion are drawn as follows,
Proposal 1: In EN-DC, BWP switching in NR PSCell or in any NR SCell may cause an interruption on E-UTRA PCell. The interruption on E-UTRA PCell shall not exceed 1 subframe + Δ in intra-band synchronous EN-DC
· if UE is capable of per UE measurement gap;
· if UE is capable of per RF measurement gap and the NR PCell or NR SCell on which the BWP switching occurs belong to FR1.
Note: Δ is the time for AGC adjustment and it is FFS.

Proposal 2: When BWP switch occurs on the NR PSCell or NR SCell in EN-DC and UE is capable of per UE measurement gap, the UE is allowed to an interruption on any other serving NR serving cell:  
-	of up to X2 slot, if the NR serving cell on which BWP switching occurs is not in the same band as the NR serving cell being interrupted, or 
-	of up to Y2 slot + Δ if the NR serving cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
When BWP switch occurs on the NR PSCell or NR SCell in EN-DC and UE is capable of per FR measurement gap, the UE is allowed to an interruption on any other serving NR serving cell:  
-	of up to X2 slot, if the NR serving cell on which BWP switching occurs is in the same frequency range but not in the same band as the NR serving cell being interrupted, or 
-	of up to Y2 slot + Δ if the NR serving cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted
Note:  Δ is the time for AGC adjustment and it is FFS.
The values of X2 and Y2 are defined in Table 1. 
Table 1: Interruption length X2 and Y2 at BWP switching
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Proposal 3: When BWP switch occurs on the NR PCell or NR SCell in NR CA and UE is capable of per UE measurement gap, 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 cell on which BWP switching occurs is 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 cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
When BWP switch occurs on the NR PCell or NR SCell in NR CA and UE is capable of per FR measurement gap, 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 cell on which BWP switching occurs is in the same frequency range 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 cell on which BWP switching occurs is in the same band as the NR serving cell being interrupted;
Table 2: Interruption duration for BWP switching for inter-band CA
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	Interruption length
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Table 3: Interruption duration for BWP switching for intra-band CA
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	NR Slot length (ms)
	Interruption length


	0
	1
	1 + Δ

	1
	0.5
	2 + Δ

	2
	0.25
	4 + Δ

	3
	0.125
	8 + Δ


Note:  Δ is the time for AGC adjustment and it is FFS.
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