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1. Introduction
In RAN4#94e-bis， RRM requirements for BWP switching on multiple CCs was discussed and some agreement was achieved. 
	Issue 1-1-1: Delay requirements for DCI/timer based BWP switch
Agreement: K = 1
Issue 1-1-3: Interruption requirements for simultaneous BWP switch
Agreement: The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC
Issue 1-2-1: Conditions when requirements for partial overlap BWP switch are defined
Agreement: 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.
Issue 1-2-3: Delay requirements for Timer based BWP switch 
Agreement: timer-based BWP switch should be delayed by ongoing timer-based BWP switch.



In this contribution, we provide our views on the remaining open issues related to BWP switching on multiple CCs:
	For simultaneous triggering
· Delay requirements for DCI/timer based BWP switch
· Delay requirements for RRC based BWP switch
For partial overlap triggering
· Delay requirements for Timer based BWP switch 
· Delay requirements for RRC based BWP switch




2. Discussion
2.1 Requirements for simultaneous triggering
There are several open issues related to simultaneously triggered BWP switching:
	Delay requirements for DCI/timer based BWP switch
; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs
FFS on D 
       Options for D
· Option 1: D=100us for Type 1; 200 us for Type 2
· Option 2: D = 450us for Type 1; 1.5ms for Type 2; 
· Other options are not precluded.

Delay requirements for RRC based BWP switch
; 
Where DRRC is FFS and will be decided in RAN4#95-e.
· Option 1: DRRC = 1.5ms
· Option 2: DRRC = 0ms 	
· Other options are not precluded.



For simultaneous triggering of BWP switching on multiple CCs based on DCI/timer, some extra time may be needed since parallel processing can’t be achieved in all CCs. For the value of D, it’s related to UE implementation. there are still multiple proposals from companies. The value is estimated and it’s hard to be very accurate. Moreover, we don’t think network will trigger BWP switching on multiple CCs frequently. The value may not have significant impact system performance. it is suggested to find some mid-ground value, e.g. averaged value: 200us for type 1, 800us for type 2.
Proposal 1: D = 200us for Type 1 and 800us for Type 2 are assumed for DCI/timer based simultaneous BWP switch delay requirement.

For the delay requirement for RRC based BWP switch, if the number of CC is large, it is rational to consider some extension. If no any extension is made, when the number of CC is larger, the total delay triggered by RRC may be smaller than that triggered by DCI/timer for type 2 UE. It doesn’t make sense. We put some restriction on the total number N (e.g. N<=3), then the existing requirement may be reused. If N>3, some small extension can be applied where DRRC =1.5ms.
Proposal 2: for RRC based multiple BWP switch, if N<=3, re-use the existing requirement. if N>3,  DRRC =1.5ms. where N is the total number of CCs.
2.2 Requirements for partial overlap triggering
The open issue related to partial overlap triggered BWP switching:
	Delay requirements for Timer based BWP switch 
Agreement in 1st round: timer-based BWP switch should be delayed by ongoing timer-based BWP switch.
Further agreement:
· 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.

Delay requirements for RRC based 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 switch, from the RAN1 spec, it is shown as follows:
	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).



From our understanding, if one BWP switch is on-going, the another later-coming BWP switch will be delayer whether the two BWP switches are in the same CG or not. 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. Thus, the delay time should be the same no matter whether UE support per-FR gap or not. The total delay time is upper bounded by the multiple BWP switch delay in the first CG.
For the delay time for RRC based BWP switch, from the RAN2 spec, it is shown that the processing of a RRC message shall be completed before starting the processing of a subsequent RRC message. Thus the extra delay time is needed and there could be multiple cases. One example is that UE will process the second RRC processing only after UE finish the BWP switch of first CG.  It’s also possible that there can be some overlapping between the BWP switch of the first CG and the RRC processing of the second CG. However, it’s up to UE implementation. It’s better to assume the delay time is upper bounded by the multiple BWP switch delay of the first CG. 
Proposal 3: For timer and RRC based partial overlap triggered BWP switching, the delay time is upper bounded by the multiple BWP switch delay in the first CG.
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: D = 200us for Type 1 and 800us for Type 2 are assumed for DCI/timer based simultaneous BWP switch delay requirement.
Proposal 2: for RRC based multiple BWP switch, if N<=3, re-use the existing requirement. if N>3,  DRRC =1.5ms. where N is the total number of CCs.
Proposal 3: For timer and RRC based partial overlap triggered BWP switching, the delay time is upper bounded by the multiple BWP switch delay in the first CG.
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