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1. Introduction
In RAN4#93 RRM requirements for BWP switching on multiple CCs was discussed and way forward [1] was approved. In this contribution we provide our views on the remaining open issues related to BWP switching on multiple CCs. 
2. Discussion
In [1] the definition of Simultaneous triggering was agreed as follows

	· 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



 
It is FFS if RRC based BWP switching on multiple CCs in NR-DC should be considered. In our opinion it is very unlikely to have simultaneous triggering of multiple CCs in NR-DC operation via RRC. Hence, we propose not to consider RRC based BWP switching on multiple CCs for NR-DC operation. 
Proposal #1: For NR-DC operation no requirements shall be defined for RRC based simultaneous BWP switching on multiple CCs
2.1 Requirements for simultaneous triggering
The agreements in [1] related to simultaneously triggered BWP switching:
	· 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




For simultaneous triggering of BWP switching on multiple CCs, the UE needs to process the command decoding, RF and baseband processing and preparation for all the CCs. Some processing can be in parallel like DL command decoding in case of RRC and DCI decoding. For RF and baseband processing, depending on UE implementation, a subset of K CCs might be able to be processed in parallel. If N is the total number of CCs with BWP switching, the delay for RF and baseband processing could be scaled by . In the worst case when UE can only handle RF and baseband processing of 1 CC at a time, the scale factor would be N. 
The BWP switching delay for single CC for timer based and DCI based is given by  captured in table below.

Table 8.6.2-1: BWP switch delay
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



For simultaneous timer-based and DCI based BWP switching on N CCs, the BWP switch delay could be defined as , where TBWPSwitchDelay is the BWP switching delay for single CC specified in table above. 
Proposal #2: The switching delay for simultaneous timer and DCI based, BWP switching delay on multiple CCs is defined as: 	
For RRC based BWP switch, the RRC processing could be a parallel operation and the RF and baseband preparation could be handled sequentially, K CCs at a time. The RRC base BWP switching delay on multiple CCs for NR-CA triggered by the same RRC command can be defined as : . Where  is the RRC based BWP switching delay for single CC. 
Proposal #3: The switching delay for RRC based BWP switch on multiple CCs is defined as: 
BWP switching on single CC could interruption on ther CCs. For BWP switching on multiple CCs, each group of K CCs processed together might cause an interruption on other CCs. Within the group of K CCs, the maximum interruption length should be considered. Thus, the interruption requirement for BWP switching on multiple CCs could be defined as , where Intk is the interruption due to kth CC in the group of K CCs processed together. 
Proposal #4: For simultaneous BWP switching on multiple CCs, the interruption is defined as: 

2.2 Requirements for partial overlap triggering
The agreements in [1] related to partial overlap triggered BWP switching:

	· 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




For BWP switching with partial overlap on multiple CCs, if the BWP switch on the first triggered CC causes an interruption on another CC, the UE might not be able to receive the BWP switch command. Hence, we propose to define requirements for the case of BWP switching with partial overlap only for the case when the BWP switch on a CC doesn’t cause interruption on other CCs in the group considered for partial overlap BWP switch. 




Figure 1: BWP switching on multiple carriers with partial overlap

Proposal#5: BWP switching with partial overlap triggering on multiple CCs is only defined when BWP switching on each CC doesn’t cause interruption on other CCs

 The delay and interruption requirements for each CC could be defined the same as BWP switch on single carrier. 

Proposal #6: The BWP switching requirements for partial overlap triggering on multiple CCs is the same as that of single CC
3. Conclusion
In this paper we provide our views on the remaining open issues related to BWP switching on multiple CCs. Our proposals are captured below:
Proposal #1: For NR-DC operation no requirements shall be defined for RRC based simultaneous BWP switching on multiple CCs
Proposal #2: The switching delay for simultaneous timer and DCI based, BWP switching delay on multiple CCs is defined as: 	

Proposal #3: The switching delay for RRC based BWP switch on multiple CCs is defined as: 

Proposal #4: For simultaneous BWP switching on multiple CCs, the interruption is defined as: 

Proposal#5: BWP switching with partial overlap triggering on multiple CCs is only defined when BWP switching on each CC doesn’t cause interruption on other CCs
Proposal #6: The BWP switching requirements for partial overlap triggering on multiple CCs is the same as that of single CC
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