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1 Introduction
A WF [1] was agreed in last meeting, as captured below. 
	· Simultaneous BWP switching on multiple CCs
· RRC based simultaneous triggering for NR-DC operation
· Agreement: RRC based simultaneous triggering for BWP switch on multiple CCs for NR-DC operation is not considered
· Delay requirements for DCI/timer based BWP switch
· Agreement: ; N: 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
· FFS on D and K
· Options for D
· D=100us for Type 1; 200 us for Type 2
· D = 450us for Type 1; 1.5ms for Type 2 
· Other options not precluded
· Options for K
· K=1 
· K based on UE 
· Other options not precluded
· Delay requirements for RRC based BWP switch
· Switching delay for RRC based simultaneous switching is FFS
· Option 1 : ; N: Number of CCs with simultaneous BWP switch; K: Number of CCs that can be processed simultaneously
· Options for K
· K=1	
· K = 4 
· Option 2 : Same as single CC ( without extension
· Interruption requirements for simultaneous BWP switch
· Agreement: Consider interruption on each CC separately
· FFS on interruption length
· Option 1: Same interruption as Rel-15 single CC on each CC. 
· Option 2 :Extend interruption compared to single CC case; Extension depends on number of CCs undergoing simultaneous BWP switch
· Option 3a : Interruption length is determined by smallest SCS among all CCs before and after BWP switch
· Option 3b : ; K=1
· Partial Overlap BWP switching on multiple CCs
· Conditions when requirements for partial overlap BWP switch are defined
· Agreement: For DCI and RRC based BWP switch with partial overlap switch requirements are defined only defined when UE is capable of per FR gap. No restriction for timer based
· DCI based partial overlap BWP switch for NR-DC
· Agreement: DCI based partial overlap BWP switch for NR-DC is defined
· Delay requirements for DCI/Timer/RRC based BWP switch
· FFS on delay requirements for partial overlap BWP switch
· Interruption requirements for partial overlap BWP switch
· Agreement: Same as single CC, considered on each CC separately 


In this paper, we provide our view on the open issues.
2 Discussion
[bookmark: _Ref23594810]NR-DC scenario
Currently, there is no NR-DC band combination defined for FR2+FR2 and FR1+FR1 scenario in RAN4 RF session. Thus, it’s reasonable only to define multiple BWP switch requirement for FR1+FR2 only in NR-DC.
[bookmark: _Ref37256585]Observation 1: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
[bookmark: _Ref36805213]Proposal 1: Only define multiple BWP switch requirement for FR1+FR2 in NR-DC. 

Delay Requirements of simultaneous triggered DCI-based or timer-based BWP switch
In last meeting, the equation of delay requirement was agreed. There are two open issues left for the parameters, D and K. In our view, it is reasonable to consider D=100us for Type 1; 200 us for Type 2 and K=1. DCI-based BWP switch is always triggered with a scheduling DCI. UE always has either PDSCH or PUSCH right after the BWP switch. Thus, the duration of DCI-based BWP switching shall be at least no larger than K1, K2 which are used to schedule for UE’s PDSCH reception and PUSCH transmission. Comparing with option 1 for D, we think it’s too pessimistic if we chose D=450us for Type 1; 1.5 ms for Type 2. For example, if we consider 8CCs BWP switch, for type 2 UE, the overall delay is 3+1.5*8=15 ms. The overall delay is much longer than the K1 and K2 for DCI scheduling. 
[bookmark: _Ref20944033]Proposal 2: For simultaneous DCI-based or timer-based BWP switch, the delay requirement for BWP switch in multiple CCs is , where D=100us for Type 1; 200 us for Type 2, and K=1.

Delay requirements of simultaneous triggered RRC-based BWP switch
In last meeting, there are two options are left for this issue. For option 1, the overall delay is. If we choose K=1, it means the overall delay will be the RRC processing time and basic BWP switching time scaling with N CCs. Considering 8CCs case, the overall delay will be 10ms+8*6ms=58ms for BWP switching. We think this value is too exaggerated and unreasonable. In our understanding, currently RRC-based BWP switching time already has enough margin for multiple BWP switching in one CG. Thus, we think option 2 is a reasonable value for RRC-based multiple BWP switching.
[bookmark: _Ref32446819]Proposal 3: For simultaneous RRC-based BWP switch, the delay requirement for BWP switch in multiple CCs can be the same as single CC BWP switch without extension.

Interruption requirements for simultaneous BWP switch
Regarding the interruption requirement, we think UE should be allowed to take longer interruptions because now the BWP switch involve the RF re-tuning for multiple RF chains. UE should not be mandated to re-tune all RF chains at the same time. That means for a victim cell each aggressor cell can cause independent interruption. The interruption length caused by each aggressor cell is still no longer than 500us. Therefore, the interruption experienced by the victim cell may be extended, as shown in Figure 1. The overall interruption time shall be as min{, }.
 [image: ]
[bookmark: _Ref37359926]Figure 1. Total interruption time on victim cell caused by multiple aggressor cells
[bookmark: _Ref32446822][bookmark: _Ref37163264]Proposal 4: The overall interruption experienced by the victim cell shall be extended by the number of aggressor cells undergoing simultaneous BWP switch. 
· The interruption length caused by each aggressor cell is still no longer than 500us.
· The overall interruption length shall be min{, }.

Requirements of non-simultaneous triggered BWP switch
Since the BWP switch requests are received in different time, the normal UE behavior is to process the request one-by-one, e.g., UE will finish the BWP switch of the earliest request first. 
Therefore, except for those scenarios that are already precluded in RAN1 spec, UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner at least for RRC-based and Timer-based BWP switching. 
Timer-based is triggered if UE cannot detect any PDCCH for a certain period of time. If it is triggered, that means UE is now in a very low traffic mode, and it is highly likely that UE will still detect no PDCCH right after BWP switch. Thus, conducting the BWP switch for different request sequentially in a first-come-first-serve manner is fine for Timer-based BWP switching.
[bookmark: _Ref32446824]Proposal 5: UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch. 
UE may conduct the multiple BWP switch in one CG at the same time when UE receives the non-simultaneous BWP switch commands from the other CG. UE will pending the 2nd BWP switch request from the later CG because UE may need to handle the (multiple) RF re-tuning in one CG. Thus, some waiting time is needed before conducting the 2nd BWP switch from the other CG. The upper bound of the waiting time is to start after finishing the BWP switch in the 1st CG. For DCI-based BWP switch, another important factor shall be considered is the DCI decoding can be parallel processing. Therefore, the waiting time after the second BWP switch command can be FFS for RRC-based and DCI-based BWP switch separately. 
[image: ]
Figure 2. BWP switch processing flow for non-simultaneous request
[bookmark: _Ref37163271][bookmark: _Ref37357744]Proposal 6: A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st  CG.
3 Summary
In this paper, we provide our views on the issue of BWP switch on multiple CCs. We have the following proposals.
Observation 1: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
Proposal 1: Only define multiple BWP switch requirement for FR1+FR2 in NR-DC.
Proposal 2: For simultaneous DCI-based or timer-based BWP switch, the delay requirement for BWP switch in multiple CCs is , where D=100us for Type 1; 200 us for Type 2, and K=1.
Proposal 3: For simultaneous RRC-based BWP switch, the delay requirement for BWP switch in multiple CCs can be the same as single CC BWP switch without extension.
Proposal 4: The overall interruption experienced by the victim cell shall be extended by the number of aggressor cells undergoing simultaneous BWP switch.
· The interruption length caused by each aggressor cell is still no longer than 500us.
· The overall interruption length shall be min{, }.
Proposal 5: UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch.
Proposal 6: A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st  CG.
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