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1. Introduction
In last RAN4#94-e meeting the RRM requirements of BWP switching on multiple CCs are discussed, and the potential agreements and the remaining open issues in the WF [1]. Based on the agreements in the last meeting, we present the analysis of the delay and interruption requirements of partial overlap BWP switching on multiple CCs in this paper.
2. Discussion
2.1 Delay
In the last RAN4#94-e meeting, the delay requirements for partial BWP switching on multiple CCs were discussed with following agreements: 
	RAN4#94-e Agreement
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 




For DCI-based partial overlap BWP switching on multiple CCs, the requirements are only defined when UE is capable of per-FR gap for NR-DC scenarios. Based on the description in TS 38.213 [2], the partial overlap BWP switching on CCs within the same FR has been excluded. For NR-DC, the partial overlap BWP switch could only happen on CCs in the other CG (also the other FR). However, for the UE which is capable of per-FR gap, the BWP switching on CCs from the other FR shall not have impact. Thus, for the UE which is capable of per-FR gap, the delay requirement shall be same as simultaneous BWP switching, which the delay is extended only considering the number of CCs within the same FR that the BWP switching is performed simultaneously.
Proposal 1: For DCI-based partial overlap BWP switching on multiple CCs, the delay requirement shall be same as simultaneous BWP switching, where the delay is extended only considering the number of CCs within the same FR that the BWP switching is performed simultaneously.
	TS 38.213
A UE does not expect to detect a DCI format 1_1 indicating an active DL BWP change or a DCI format 0_1 indicating an active UL BWP change for a scheduled cell within FR1 (or FR2) in a slot other than the first slot of a set of slots for the DL SCS of the scheduling cell that overlaps with a time duration where the UE is not required to receive or transmit for an active BWP change in a different cell from the scheduled cell within FR1 (or FR2).



For RRC-based partial overlap BWP switching on multiple CCs. It is actually the same case as DCI-based partial overlap BWP switching. The delay requirements shall be same as simultaneous BWP switching. As analyzed in our contribution for simultaneous BWP switching. The RRC-based partial overlap BWP switching shall be the same as the delay on single CC without extension. 
Proposal 2: For RRC-based partial overlap BWP switching on multiple CCs, the delay shall be the same as the delay on single CC (𝑇𝑅𝑅𝐶𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔+𝑇𝐵𝑊𝑃𝑠𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙 ) without extension. 
For timer-based BWP switching, it is more complicated. According to the description in TS 38.213, UE will delay the BWP switching triggered by the BWP inactivity timer expiration until UE completes the active UL/DL BWP change in the cell or in the different cell within the same FR.
	TS 38.213
When a UE's BWP inactivity timer for a cell within FR1 (or FR2) expires within a time duration where the UE is not required to receive or transmit for an active UL/DL BWP change in the cell or in a different cell within FR1 (or FR2), the UE delays the active UL/DL BWP change triggered by the BWP inactivity timer expiration until a subframe for FR1 or half a subframe for FR2 that is immediately after the UE completes the active UL/DL BWP change in the cell or in the different cell within FR1 (or FR2).



Based on the observation above, for UE which is capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range. For UE which is not capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay+D(N-1), where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range, N is the number of partial overlap BWP switch CCs in different FR, and D is the incremental delay (100us for type 1 and 200us for type 2).
Proposal 3: Timer-based BWP switching delay:
For UE which is capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range.
For UE which is not capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay+D(N-1), where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range, N is the number of partial overlap BWP switch CCs in different FR, and D is the incremental delay (100us for type 1 and 200us for type 2).

2.2 Interruption
For the interruption requirements, we hold the same views as simultaneous BWP switching on multiple CCs [3]. For the aggressor CCs, which is the CCs that UE performing the BWP switching, the requirement shall keep aligned with current requirements that the UE is not required to transmit UL signals or receive DL signals during time switching delay.
Proposal 4: For the aggressor CCs, which is the CCs that UE performing the BWP switching, the requirement shall keep aligned with current requirements that the UE is not required to transmit UL signals or receive DL signals during time switching delay.
For interruption on victim CCs, the interruption caused by each CC where UE performing BWP switching shall be considered separately, and the length is same as Rel-15 single CC.
Proposal 5: For interruption on victim CCs, the interruption caused by each CC where UE performing BWP switching shall be considered separately, and the length is same as Rel-15 single CC.

3. Conclusions
Proposal 1: For DCI-based partial overlap BWP switching on multiple CCs, the delay requirement shall be same as simultaneous BWP switching, where the delay is extended only considering the number of CCs within the same FR that the BWP switching is performed simultaneously.
Proposal 2: For RRC-based partial overlap BWP switching on multiple CCs, the delay shall be the same as the delay on single CC (𝑇𝑅𝑅𝐶𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔+𝑇𝐵𝑊𝑃𝑠𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙 ) without extension. 
Proposal 3: Timer-based BWP switching delay:
For UE which is capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range.
For UE which is not capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay+D(N-1), where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range, N is the number of partial overlap BWP switch CCs in different FR, and D is the incremental delay (100us for type 1 and 200us for type 2).
Proposal 4: For the aggressor CCs, which are the CCs that UE performing the BWP switching, the requirement shall keep aligned with current requirements that the UE is not required to transmit UL signals or receive DL signals during time switching delay.
Proposal 5: For interruption on victim CCs, the interruption caused by each CC where UE performing BWP switching shall be considered separately, and the length is same as Rel-15 single CC.
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