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Introduction
In RAN4 #93 and #94e meeting, WFs [1][2] on RRM requirements for BWP switching on multiple CCs were approved. In this contribution, we provide our views on the remaining open issues related to BWP switching on multiple CCs. 
Discussion
2.1 Requirements for Simultaneous BWP switching on multiple CCs
· Delay requirements for DCI/timer based BWP switch
The delay for simultaneous timer and DCI based BWP switching on multiple CCs is defined as:
 ,
[bookmark: OLE_LINK9]where N is number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs.
Considering UE capability of NR CA, we think that a limit of the total number of CCs is needed where the BWP switching is triggered by DCI or timer, N ≤ 8.
For incremental delay D, it mainly contains SW processing and RF re-tuning time, without additional time for PDCCH /DCI decoding. As Type 1 UE are assumed to have better performance on UE processing and RF design than Type 2 UE, we suggest to consider compromised values, 200us for Type 1, and 450us for Type 2.
For number of CCs that can be processed simultaneously, we suggest to consider the worst case K=1.
Proposal 1: DCI/timer based simultaneous BWP switching delay for N cells would be: , where 200us for Type 1, and 450us for Type 2, N ≤ 8. 
· Delay requirements for RRC based BWP switch
Two options are proposed for switching delay for RRC based simultaneous switching. In our view, considering the worst case of UE implementation, processing on the new BWP switch cannot start till the previous BWP switch is finished. So we support option 1 as well, and the delay for simultaneous RRC based BWP switching on multiple CCs is defined as:

Besides, we also support K=1 with the worst case for UE implementation. And the total number of CCs should be limited as N ≤ 8
Proposal 2: RRC based simultaneous BWP switching delay for N cells would be: , where K=1, N ≤ 8. 

· Interruption requirements for simultaneous BWP switch
RAN4 has agreed to consider interruption on each CC separately. As the starting time of interruption is only allowed within the BWP switching delay, they may happen at different points for different CCs. Some companies proposed to extend interruption compared to single CC case, and extension depends on number of CCs undergoing simultaneous BWP switch. However, considering the values for rel-15 single CC have been already considered the margin, we can accept the same interruption as Rel-15 single CC on each CC.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 3: Consider the same interruption for simultaneous BWP switch as Rel-15 single CC on each CC.
2.2 Requirements for Partial Overlap BWP switching on multiple CCs
· Delay requirements for partial overlap BWP switch
In last meeting, RAN4 agreed that for DCI and RRC based BWP switch with partial overlap switch requirements are only defined when UE is capable of per FR gap. No restriction for timer based non-simultaneous switching.
Due to different UE implementation, RF tuning and SW processing for new BWP switch on one CC may not be allowed till the previous BWP switch was finished, which also depend on number of CCs that can be processed simultaneously (K) and incremental delay for BWP switch processing on additional CCs (D). To be simplified, we propose that delay for partial overlap BWP switching on multiple CCs can reuse those for simultaneous one. 
Proposal 4: Delay requirement for partial overlap BWP switching on multiple CCs can reuse those for simultaneous one. 
· Interruption requirements for partial overlap BWP switch
RAN4 has agreement that interruption is the same as single CC, and considered on each CC separately. We propose to consider reuse the interruption for single CC case as well.
Proposal 5: Consider the same interruption for partial overlap BWP switch as Rel-15 single CC on each CC.
Conclusion
In this paper, we provide our analysis on BWP switching over multiple CCs and we have the following proposals: 
Proposal 1: DCI/timer based simultaneous BWP switching delay for N cells would be: , where 200us for Type 1, and 450us for Type 2, N ≤ 8. 
Proposal 2: RRC based simultaneous BWP switching delay for N cells would be: , where K=1, N ≤ 8. 
Proposal 3: Consider the same interruption for simultaneous BWP switch as Rel-15 single CC on each CC.
Proposal 4: Delay requirement for partial overlap BWP switching on multiple CCs can reuse those for simultaneous one. 
Proposal 5: Consider the same interruption for partial overlap BWP switch as Rel-15 single CC on each CC.
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