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1. Introduction
In last RAN4#94-e-bis 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 requirements of partial overlap BWP switching on multiple CCs in this paper.
2. Discussion
In the last RAN4#94-e-bis meeting, the requirements for partial BWP switching on multiple CCs were discussed with following agreements: 
	RAN4#94-e-bis Agreement
Conditions when requirements for partial overlap BWP switch are defined
For DCI and RRC based BWP switch with partial overlap, partial overlap is defined for FR1+FR2 in NR-DC when UE is capable of per FR gap.
Delay requirements for DCI based BWP switch 
No extra waiting time is considered. Re-use the switching delay requirements from single CC and simultaneous triggering case. 
Delay requirements for Timer based BWP switch 
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 in the same FR, i.e. additional TDelay is allowed, where TDelay is the time delayed by ongoing BWP switching on other CCs.
It is FFS how to address the impact from partial overlap BWP switching in the other FR.
Interruption requirements for partial overlap BWP switch
It is FFS whether extra waiting time should be defined. If the extra waiting time is needed, it should be upper bounded by 
	option 1: the multiple BWP switch delay of the 1st CG.
	option 2: the RRC processing time in the 1st CG.



For timer-based BWP switching, it is agreed that the timer-based BWP switch shall be delay by the ongoing BWP switch within the same FR. The impact from partial overlap BWP switch in the other FR shall be further considered. From our understanding, for UE which is capable of per-FR gap, there is no need to consider the impact; For UE which is capable of per-UE gap, the impact from partial overlap BWP switch in the other FR shall be considered. 
Observation 1: For UE which is capable of per-FR gap, there is no impact from the timer-based BWP switch from the other FR.
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. 
Proposal 1: 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+TMultipleBWPSwitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; TMultipleBWPSwitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods of BWP switching delay are overlapped with TNonSimultaneousTimer, and D is the incremental delay, which is same as that of simultaneous BWP switch on multiple CCs.
Proposal 2: For UE which is not capable of per-FR gap, the delay shall be TDelay+TMultipleBWPSwitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; TMultipleBWPSwitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods of BWP switching delay are overlapped with TNonSimultaneousTimer, and D is the incremental delay, which is same as that of simultaneous BWP switch on multiple CCs.
For RRC-based partial overlap BWP switching on multiple CCs. A remaining issue is whether to introduce an extra waiting time. The issue is related to the description in TS 38.331 as below:
	The UE shall:
1>	process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;



From our understanding, it is to make sure that the latter RRC message is processed after the processing of the former one is completely since the latter RRC configuration could be based on the configuration of the former RRC message. However, for the RRC-based BWP switch on multiples CCs in FR1-FR2 NR-DC cases, there is no dependency between the two RRC messages for separate Cell groups, and also it hard for UE to determine the order of these two RRC messages when they are received very close in time from RRC layer. So we think there is no need to introduce the waiting time for RRC based partial overlap BWP switching on multiple CCs, and the delay requirements for simultaneous case shall apply.
Proposal 3: There is no need to introduce the waiting time for RRC based partial overlap BWP switching on multiple CCs, and the delay requirements for simultaneous BWP switch on multiple CCs shall be reused.

3. Conclusions
Observation 1: For UE which is capable of per-FR gap, there is no impact from the timer-based BWP switch from the other FR.
Proposal 1: 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. 
Proposal 2: For UE which is not capable of per-FR gap, the delay shall be TDelay+TMultipleBWPSwitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; TMultipleBWPSwitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods of BWP switching delay are overlapped with TNonSimultaneousTimer, and D is the incremental delay, which is same as that of simultaneous BWP switch on multiple CCs.
Proposal 3: There is no need to introduce the waiting time for RRC based partial overlap BWP switching on multiple CCs, and the delay requirements for simultaneous BWP switch on multiple CCs shall be reused.
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