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1 Introduction
A WF [1] was agreed in last meeting, as captured below. 
	· Definition of Simultaneous triggering of BWP switching on multiple CCs
· For DCI based switching: 
· The timing difference among the first symbol of slot carrying DCI for all CCs is received within the MRTD for inter-band CA
· For Timer based switching
· The timing difference among the beginning of the slot where timer based BWP switching starts for all CCs is within MRTD inter-band CA
· For RRC based switching
· RRC based BWP switching on multiple CCs for NR-CA is triggered by 1 RRC command
· FFS for NR-DC operation
· Requirements for simultaneous triggering
· Requirements are defined for BWP switching on all CCs triggered by the same method (DCI, Timer or RRC)
· RRC based BWP switching on multiple CCs for NR-CA is triggered by 1 RRC command
· FFS for NR-DC operation
· For BWP switching delay requirements companies are encouraged to bring analysis on BWP switching delay components that can be done in parallel and sequentially
· Option 1: BWP switching on multiple CCs would be N times delay of single CC
· Where 1 < N < Number of CCs
· FFS if BWP switching delay requirements are scaled for subset of CCs or for all CCs. 
· Option 2: BWP switching delay 1 CC + ; Where D is the incremental processing delay on additional CCs; N is number of CCs; K is number of CCs that can be processed simultaneously
· Other options are not precluded
· Interruption requirements are FFS
· Requirements for partial overlap triggering
· For BWP switching on multiple CCs with partial overlap:
· Requirements are defined for BWP switching on all CCs triggered by the same method (Timer or RRC)
· DCI based switching is not considered for CA; FFS for NR-DC
· RRC based switching shall be considered for NR-DC only
· Timer based switching shall be considered for CA and NR-DC
· FFS on BWP switching delay with partial overlap triggering
· FFS on interruption requirements for  BWP switching with partial overlap triggering


In this paper, we provide our view on the open issues.
2 Discussion
Definition of simultaneous RRC triggering for NR-DC and the corresponding requirements
In our understanding, the RRC message of different CGs are processed independently. Therefore, even if the 2 RRC messages are transmitted at the same subframe, it is not guaranteed that they will also be decoded at the same time. Since the MAC and PHY layers are separated for different CGs, typically each CG will proceed its own required action independently. Therefore, we think the definition for simultaneous RRC triggering in NR-DC should be not be considered. Without the definition, we need only one single UE behavior to handle 2 RRC messages carrying BWP switch requests, no matter they are fully or partially overlapped in time. Our preference is to allow UE to conduct the required BWP switch sequentially, if the RRC processing time of the 2 RRC messages overlap in time.
[bookmark: _Ref32446819]Proposal 1: The definition for simultaneous RRC triggering in NR-DC is not considered. Once the RRC processing time of 2 RRC messages overlap fully or partially in time, UE is allowed to conduct the required BWP switch sequentially.
[bookmark: _Ref23594810]
Requirements of simultaneous triggered DCI-based or timer-based BWP switch
There are 2 options left in the WF [1]. In our view, it is reasonable to consider Option 2, which means some part of the operations can be done in parallel, while the other part of the operations can only be done sequentially. In our view, it is should be ok to consider D=250us and K=2. We also think it is more reasonable to change the floor function to ceiling function. That means N=1 and N=2 will share the same requirement. N=3 and N=4 will share another same requirement, and so on. The delay requirement can be formulated like
BWP switching delay of single CC + , where N>1.
The requirements for Type 1 UE and Type 2 UE for different numbers of CCs are summarized in Table 1 and Table 2, respectively. For simplicity, the same C and K are used for both Type 1 and Type 2 UEs as well as all SCSs. 
[bookmark: _Ref32445359]Table 1. Suggested BWP switch requirements for Type 1 UE
	
	Delay [us / slots]

	SCS [KHz]
	1 CC
	2 CCs
	3 CCs
	4 CCs
	5 CCs
	6 CCs
	7 CCs
	8 CCs

	15
	1000 / 1
	1000 / 1
	1250 / 2
	1250 / 2
	1500 / 2
	1500 / 2
	1750 / 2
	1750 / 2

	30
	1000 / 2
	1000 / 2
	1250 / 3
	1250 / 3
	1500 / 3
	1500 / 3
	1750 / 4
	1750 / 4

	60
	 750 / 3
	 750 / 3
	1000 / 4
	1000 / 4
	1250 / 5
	1250 / 5
	1500 / 6
	1500 / 6

	120
	 750 / 6
	 750 / 6
	1000 / 8
	1000 / 8
	1250 / 10
	1250 / 10
	1500 / 12
	1500 / 12



[bookmark: _Ref32445367]Table 2. Suggested BWP switch requirements for Type 2 UE
	
	Delay [us / slots]

	SCS [KHz]
	1 CC
	2 CCs
	3 CCs
	4 CCs
	5 CCs
	6 CCs
	7 CCs
	8 CCs

	15
	3000 / 3
	3000 / 3
	3250 / 4
	3250 / 4
	3500 / 4
	3500 / 4
	3750 / 4
	3750 / 4

	30
	2500 / 5
	2500 / 5
	2750 / 6
	2750 / 6
	3000 / 6
	3000 / 6
	3250 / 7
	3250 / 7

	60
	2250 / 9
	2250 / 9
	2500 / 10
	2500 / 10
	2750 / 11
	2750 / 11
	3000 / 12
	3000 / 12

	120
	2250 / 18
	2250 / 18
	2500 / 20
	2500 / 20
	2750 / 22
	2750 / 22
	3000 / 24
	3000 / 24



[bookmark: _Ref20944033]Proposal 2: For simultaneous DCI-based or timer-based BWP switch, the delay requirement for BWP switch in multiple CCs is sum of R15 single-CC delay requirement and , where N is the total number of CCs of which the BWPs are switched simultaneously.

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. In general, the proposal in [2] is agreeable to us.
[bookmark: _Ref32446822]Proposal 3: For simultaneous DCI-based or timer-based BWP switch, the interruption requirement BWP switch in multiple CCs is considered for each CC separately.

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. 
[bookmark: _Ref32446824]Proposal 4: For non-simultaneous BWP switch, 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. 
Since the BWP switch on multiple CCs are done one-by-one, the interruption requirement can also be considered separately for each CC.
[bookmark: _Ref32446825]Proposal 5: For non-simultaneous BWP switch, the interruption requirement BWP switch in multiple CCs is considered for each CC separately. 

3 Summary
In this paper, we provide our views on the issue of BWP switch on multiple CCs. We have the following proposals.
Proposal 1: The definition for simultaneous RRC triggering in NR-DC is not considered. Once the RRC processing time of 2 RRC messages overlap fully or partially in time, UE is allowed to conduct the required BWP switch sequentially.
[bookmark: _GoBack]Proposal 2: For simultaneous DCI-based or timer-based BWP switch, the delay requirement for BWP switch in multiple CCs is sum of R15 single-CC delay requirement and , where N is the total number of CCs of which the BWPs are switched simultaneously.
Proposal 3: For simultaneous DCI-based or timer-based BWP switch, the interruption requirement BWP switch in multiple CCs is considered for each CC separately.
Proposal 4: For non-simultaneous BWP switch, 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.
Proposal 5: For non-simultaneous BWP switch, the interruption requirement BWP switch in multiple CCs is considered for each CC separately.
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