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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last RAN4 meeting, there were some progress on the issue of interruption due to BWP switching [1], as captured below:
	For scenario 1, 2 and 3, UE capable of per-FR gap shall not cause interruption to serving cells in FR other than the one where the BWP switching occurs. For UE doesn’t support per-FR gap, the interruption is allowed on all the other serving cells.
BWP switching involving only baseband parameter change will not cause interruptions.
Regarding interruption duration, we can reuse interruption requirements for SCell activation.


In our understanding, there are still some open issues. We list them below
· Whether BWP switching involving only SCS change will cause interruptions
· Interruption duration (or requirements)
In this paper, we provide our view on the remaining issue.
2	Whether BWP switching involving only SCS change will cause interruptions
For the 4th scenario with only SCS change, whether the interruption will happen is up to UE implementation strategy. 
· If there are some tight baseband resource sharing among different CCs, then interruption may happen. For an example, the polar decoding engines could be shared among all CCs. Changing the numerology of one CC from 15KHz to 30KHz means that BWP-changing CC needs to access the polar decoding twice as frequent as it did in 15KHz. In this case, re-arrangements of the baseband resources inside UE is needed and interruption is expected. 
· If there is no such a tight sharing among CCs, e.g., dedicated resources are allocated for different CCs, then it is possible to avoid the interruption. However, such UE would turn out to have higher complexity and cost. 
Therefore, in general, we think interruption should also be considered for scenario 4. And this interruption is not limited to FR with the BWP-switching cell. Moreover, it should be noted that the SCS change should be still within UE’s capability. E.g., if UE can only support same numerology for intra-band CA, then it is not possible for a UE to change the SCS for only a single CC in that band.
[bookmark: _Ref513559528]Proposal 1: BWP reconfiguration scenarios 4 will cause interruption to other serving cells in all FRs. 
3	Interruption Requirement for Scenarios 1, 2 and 3 
It was agreed in high level that the interruption requirement due to BWP switching will follow the interruption requirement of SCell activation. The current interruption requirement on NR serving cells due to SCell activation is provided below in Table 1.
[bookmark: _Ref521229367]Table 1. Interruption length on NR serving cells at SCell activation/deactivation
	NR Slot length (ms)
	Interruption length for inter-band case
	Interruption length for intra-band case

	
	Sync
	Async
	

	1
	1 slot
	2 slots
	1 slot + SMTC duration

	0.5
	1 slot
	2 slots
	1 slot + SMTC duration

	0.25
	3 slots 
	2 slots+ SMTC duration

	0.125
	5 slots
	4 slots + SMTC duration



One thing to be noted first is that in SCell activation, longer interruption is allow for intra-band case because of the need for AGC tuning. UE may enlarge its RF bandwidth to include a new SCell at the same band. So that some time is needed for AGC convergence. 
In BWP switching, the situation is a bit different. 
· As illustrated in Figure 1, for SCell activation, completely new cell is added. Therefore UE needs time to converge the AGC. For BWP switching, the same serving cell #2 is transmitting DL signals to UE before and after the switching. The propagation loss is not going to change significantly during the switching delay, e.g., 2 or 3ms. The only factor that may lead to different Rx gain is the exact PRBs to be used for the DL signals. Since UE knows exactly the number of PRBs in the previous BWP and new BWP, UE can pre-adjust its AGC setting to an expected level. Therefore, the additional SMTC duration is not needed for the interruption requirement due to BWP switching.
[image: ]
[bookmark: _Ref521230818]Figure 1. Difference between SCell activation and BWP switching
[bookmark: _Ref521233212]
Observation 1: UE can pre-adjust its AGC setting to an expected level during BWP switching, because the serving cell is not changing and UE knows exactly the numbers of PRBs in the previous BWP and in new BWP. Additional STMC duration for AGC is not needed. 

· Another difference to SCell activation is that BWP switching is not relying on SSB. Actually, the serving cell is not changed after BWP switching, so there is no need to provide additional time or cell search, synchronization and MIB decoding. In other words, BWP switching can be trigger anytime, regardless of the SSB timing offset and duration. Therefore, there is no need to keep the SMTC duration from intra-band SCell activation in the interruption requirement of BWP switching.
[bookmark: _Ref521233242]Observation 2: BWP switching can be trigger anytime, regardless of the SSB timing offset and duration

Based on above discussion, we think there is no difference between inter-band and intra-band requirements. Therefore, the interruption requirement due to BWP switching can be as simple as provided in Table 2. For LTE victim cells, the requirement can be the same as NR victim cells with 1ms slot.
[bookmark: _Ref521232672]Table 2. Interruption length on NR serving cells due to BWP switching
	NR Slot length (ms)
	Sync
	Async

	1
	1 slot
	2 slots

	0.5
	1 slot
	2 slots

	0.25
	3 slots 

	0.125
	5 slots



[bookmark: _Ref521233219]Proposal 2: Same interruption requirement is applied to both inter-band and intra-band cases.
[bookmark: _Ref521233221]Proposal 3: Consider the following table in the interruption requirement due to BWP switching
	NR Slot length (ms)
	Sync
	Async

	1
	1 slot
	2 slots

	0.5
	1 slot
	2 slots

	0.25
	3 slots 

	0.125
	5 slots


3	Conclusions
In the contribution, we discuss the Interruption requirement for BWP switching. We have the following observations and proposals.
Observation 1: UE can pre-adjust its AGC setting to an expected level during BWP switching, because the serving cell is not changing and UE knows exactly the numbers of PRBs in the previous BWP and in new BWP. Additional STMC duration for AGC is not needed.
Observation 2: BWP switching can be trigger anytime, regardless of the SSB timing offset and duration
Proposal 1: BWP reconfiguration scenarios 4 will cause interruption to other serving cells in all FRs.
Proposal 2: Same interruption requirement is applied to both inter-band and intra-band cases.
Proposal 3: Consider the following table in the interruption requirement due to BWP switching.
	NR Slot length (ms)
	Sync
	Async

	1
	1 slot
	2 slots

	0.5
	1 slot
	2 slots

	0.25
	3 slots 

	0.125
	5 slots
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