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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last RAN4 meeting, a WF [1] was agreed on requirements for BWP switching. The part relevant to interruption is captured 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 paper, we discuss above issues. 
2	Interruption for scenarios 1, 2, 3
per-FR gap
The capability of per-FR gap was discussed in RAN4#84b meeting. In our understanding, to support per-FR gap UE not only has to ensure no interference between RF chains in FR1 and RF chains in FR2 but also need to prepare sufficient baseband searchers to because sometimes the inter-frequency measurements in FR1 and FR2 may come in the same time. Therefore, if UE already claimed the support of per-FR gap, UE should have no problem in avoiding interruption in one FR when the BWP-switching cell is in the other FR.
[bookmark: _Ref517550175]Proposal 1: If UE claimed the supporting of per-FR gap, interruption can be avoided for those serving cells in different FR to the BWP-switching cell.

Interruption duration
To determine the interruption duration, the first thing is to first determine the duration of time needed by UE. This is illustrated as the red arrow in Figure 1. After calculating and loading the RF and/or baseband parameters, UE applies the new parameter for the new BWP. Interruptions occur in the time duration (Tapply) when UE is applying the new parameters, e.g., based on the new parameters, RF is re-tuned and baseband is re-arranged. With a common understanding on Tapply on the BWP-switching cell, it is easy to calculate the interruption time on synchronous other CC and asynchronous CC.
[image: ]
[bookmark: _Ref513114228]Figure 1. Interruption caused by BWP-switching CC to other CCs

If only RF is to be considered, we can assume Tapply is roughly 250us. However, BWP-specific configurations involve not only RF-related parameters, but also SCS and other DL/UL baseband parameters. To provide some margin for UE to handle all the possible changes needed in BWP switching, we suggest Tapply = 500us, which is the same as what we assumed for interruption in SCell activation.
[bookmark: _Ref513559532]Proposal 2: The time duration that UE needs to apply the new parameters for new BWP is 500us.

With the understanding of Tapply, the number of interrupted slots in other CC would depend on 
· Whether the aggressor and victim are synchronous or asynchronous
· The SCS of the victim.
Therefore, the exact numbers of slots on the victim serving cells can be calculated in Table 1.
[bookmark: _Ref513124567]Table 1. Number of interrupted slots
	
	Number of interrupted slots

	SCS of victim serving cell 
	Sync
	Async

	15KHz
	1
	2

	30KHz
	1
	2

	60KHz
	3

	120KHz
	5



[bookmark: _Ref517550190][bookmark: _Ref513559534]Proposal 3: Consider Table 1 when specifying the number of interrupted slots for victim serving cells. 
3	Interruption for other scenarios 
Scenario 4
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 4: BWP reconfiguration scenarios 4 will cause interruption to other serving cells in all FRs. 

Baseband-only scenario
In our understanding, there is no interruption to other serving cells if only baseband parameters are changed in the BWP switching.
[bookmark: _Ref513559536]Proposal 5: There is no interruption to other serving cells if only baseband parameters are changed in the BWP switching. But interruption on the BWP-switching CC is expected. 
3	Conclusions
In the contribution, we discuss the Interruption requirement for BWP switching. We have the following observations and proposals.
Proposal 1: If UE claimed the supporting of per-FR gap, interruption can be avoided for those serving cells in different FR to the BWP-switching cell.
Proposal 2: The time duration that UE needs to apply the new parameters for new BWP is 500us.
Proposal 3: Consider Table 1 when specifying the number of interrupted slots for victim serving cells.
Table 1. Number of interrupted slots
	
	Number of interrupted slots

	SCS of victim serving cell
	Sync
	Async

	15KHz
	1
	2

	30KHz
	1
	2

	60KHz
	3

	120KHz
	5


Proposal 4: BWP reconfiguration scenarios 4 will cause interruption to other serving cells in all FRs.
Proposal 5: There is no interruption to other serving cells if only baseband parameters are changed in the BWP switching. But interruption on the BWP-switching CC is expected.
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