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1. Introduction
The objective of Rel-16 RRM enhancements WI includes 
· RRM requirements of BWP switching on multiple CCs
In this contribution we present our views on interruption and delay requirements for BWP switching on multiple CCs. 
2. Discussion
2.1 Interruption Requirements
In RAN4#92 it was agreed to discuss interruption requirements of BWP switching on multiple CCs under the scope of Rel-16 RRM enhancements.
In Rel-15 requirements, BWP switching on single CC allows interruption on NR and LTE cells depending on UE capability. If the BWP switch involves changes in any parameters in table below:
Table 8.2.1.2.7-2: Parameters which cause interruption other than SCS
	Parameters
	Comment

	locationAndBandwidth
	From TS 38.331 [2]

	nrofSRS-Ports
	

	Editor’s note: More parameters can be added if identified 



An interruption of X slots is allowed 
· On other active serving cells if UE is not capable of per-FR gap and BWP switch involves SCS change
· If UE is capable of per-FR gap, on other active serving cells in the same frequency range as the BWP switching
Table 8.2.1.2.7-1: interruption length X
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	
	
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	Note1:	If the BWP switch involves changing of SCS, the interruption due to BWP switch is determined by the larger one between the SCS before BWP switch and the SCS after the BWP switch. 



For case of multiple CCs, depending on the type of switch, the BWP switch could be at the same time for multiple CCs or at different times for each CC. When the BWP switch is at the same time for all CCs, the interruption length might have to take the maximum across all CCs.
Proposal #1: In case of simultaneous BWP switching on multiple CCs, interruption length on active serving cells shall be maximum across all CCs
In case the BWP switching across multiple CCs is independent and at different times, the interruption on active serving cells shall be the same as single CC.
Proposal #2: In case of independent BWP switching on multiple CCs, the interruption on active serving cells shall be the same as single CC.
2.2 Delay Requirements
The active BWP switching delay requirements are currently defined for single CC for UE configured with more than one BWP on PCell or any activated SCell in standalone NR or NE-DC, PCell, PSCell or any activated SCell in MCG or SCG in NR-DC, or PSCell or any activated SCell in SCG in EN-DC. 
The UE could receive BWP switching command for more than one CC simultaneously. If the UE is able to switch the BWP on all CCs in parallel as shown in Figure 1, the BWP switching delay shall be the same as single CC case on each of CCs. 


Figure 1: Simultaneous BWP switching on multiple CCs

In case the UE needs some additional time for processing BWP switching on multiple CCs, RAN4 should further discuss if some relaxation is needed if multiple CCs are configured for BWP switching together. 
Proposal #3: FFS if additional time is required for processing BWP switching commands on multiple CCs simultaneously
Another case is when BWP switch commands are received on different CCs at different times, after BWP switching time on one CC. In this case the switching delay for each of the CCs shall be same as single CC case.
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Figure 2: Independent BWP switch on multiple CCs
Proposal #4: BWP switch delay requirements for multiple CCs are same as single CC case when switching commands on multiple CCs are received independently
Another case to consider is that BWP switch command on one CC is received during the switching time on another CC. If the UE is not successfully able to decode the BWP switch command due to interruption on the CC, the BWP switch requirements would not apply and the UE will be able to successfully receive the BWP switch command only after the switching delay on CC with first BWP switch. Hence, we propose not to introduce BWP switching requirements when BWP switch on one or more CCs is received during an ongoing BWP switch. 


Figure 3: BWP switch during an earlier BWP switch duration

Proposal #5: No requirements shall be defined for BWP switching on one or more CCs for BWP switching during an ongoing BWP switch on one or more CCs 

3. Conclusion
In this paper we present our views on BWP switching requirements on multiple CCs. We have the following prposals:
Proposal #1: In case of simultaneous BWP switching on multiple CCs, interruption length on active serving cells shall be maximum across all CCs
Proposal #2: In case of independent BWP switching on multiple CCs, the interruption on active serving cells shall be the same as single CC.
Proposal #3: FFS if additional time is required for processing BWP switching commands on multiple CCs simultaneously
Proposal #4: BWP switch delay requirements for multiple CCs are same as single CC case when switching commands on multiple CCs are received independently
Proposal #5: No requirements shall be defined for BWP switching on one or more CCs for BWP switching during an ongoing BWP switch on one or more CCs 
4. Reference
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