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Introduction
In RAN4-94bis-e, there was a WF [1] agreed on BWP switch on multiple cells. There were several open issues. We discuss those issues and provide our opinions in this contribution.
Discussion  
DCI Based Simultaneous Switching 

RAN4 made the following relevant agreement regarding this issue in the last meeting
	· 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
· Agreement in 1st round: K = 1
· 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. 



The following is closely tracking our previous contribution.  For DCI based switching, the BWP switch time on single cell was divided into PDCCH decode, DCI parsing, UE processing and RF tuning. Of these, the PDDCH decode and DCI parsing should happen in parallel, since the UE needs to be able to do these on each CC individually at the same time in regular operation. However, some parts of the UE processing and RF tuning times would scale with number of carriers. From the single cell BWP switching analysis, the following were the approximate assumptions various components for Type 1 and Type 2 
	
	Type 1
	Type 2

	PDCCH decode/DCI parsing
	200 us
	300 us

	SW processing
	250 us
	1.3 ms

	RF re-tune
	200us
	200us



During the last meeting, an additional option was proposed for D: D = 200 us for Type 1 and 800 us for Type 2.
For each additional cell, the UE can do some optimization and meet the timeline corresponding to the above proposal.
Proposal 1: For DCI based simulatneous switch on N carriers, the BWP switch delay will be, 𝑇𝐵𝑊𝑃𝑆𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙𝑎𝑦+𝐷∗(𝑁−1) with D = 200 us for Type 1 and 800 us for Type 2. 
For timer based simultaneous switching, the same requirements as DCI based simultaneous switch to apply. This is because the same scaling in SW processing and RF tuning would apply even for timer-based switch too. 
Proposal 2: For timer based simultaneous switch, same requirements as simultaneous DCI based switch to apply.   
RRC based Switch

RAN4 made the following relevant agreement regarding this issue in the last meeting
	· 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 



According to current spec,  and  . If UE requires very close to 16 ms to switch one single BWP based on RRC command, option 2 will simply not work for the UE because it will obviously need additional time to switch additional number of BWPs based on the RRC command.
 The same requirements for DCI based BWP switch should be applicable here, i.e., DRRC = 800 us should be used here. 
In our opinion, it is a common understanding that RRC based BWP switch can only occur in activated SCells. It would be good to clarify this understanding in the spec.
Proposal 3: Adopt DRRC = 800 us in the Delay requirements for RRC based BWP switch.
· Note: Spec clarifies that RRC configures UE to switch to BWPs in activated SCells only.
Delay Requirements for Timer Based BWP switch

RAN4 made the following relevant agreement regarding this issue in the last meeting
	Delay requirements for Timer based BWP switch with partial overlap
· Timer-based BWP switch should be delayed by ongoing 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.



Timer base BWP switch happens when UE does not have any traffic in the existing BWP. After a certain period of inactivity, UE reverts to the default BWP. It is not essential to expedite the timeline of this process with partial overlap. Hence, if a requirement needs to be defined, the same principle of existing requirement can be applicable from partial overlap BWP switching in the other FR. In general, this does not seem to be a critically important scenario and RAN4 does not need to define any requirement to address this impact from the other FR.
Proposal 4: RAN4 does not define any requirement to address the impact from partially overlapped and timer-based BWP switching in the other FR.
· If a requirement must be defined, the same principle of existing requirement can be extended across FRs, i.e. timer-based BWP switch in one FR should be delayed by ongoing timer-based BWP switch in another FR.
Delay Requirements for RRC based BWP Switch with Partial Overlap

RAN4 made the following relevant agreement regarding this issue in the last meeting
	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.



After receiving RRC based BWP switch command, UE sends RRC reconfiguration complete only after switching the BWP. UE should not receive another RRC based BWP switch command before it sends RRC reconfiguration complete. Hence, partial overlap scenario should not happen for RRC based BWP switch. No additional requirement is needed to handle this scenario.
Observation 1: After receiving RRC based BWP switch command, UE sends RRC reconfiguration complete message only after switching the BWP. UE should not receive another RRC based BWP switch command before it sends RRC reconfiguration complete.
Proposal 5: RAN4 does not define any additional requirement to handle partially overlapped RRC based BWP switching.
Conclusions 

Observation 1: After receiving RRC based BWP switch command, UE sends RRC reconfiguration complete message only after switching the BWP. UE should not receive another RRC based BWP switch command before it sends RRC reconfiguration complete.
Proposal 1: For DCI based simulatneous switch on N carriers, the BWP switch delay will be, 𝑇𝐵𝑊𝑃𝑆𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙𝑎𝑦+𝐷∗(𝑁−1) with D = 200 us for Type 1 and 800 us for Type 2. 
Proposal 2: For timer based simultaneous switch, same requirements as simultaneous DCI based switch to apply.   
Proposal 3: Adopt DRRC = 800 us in the Delay requirements for RRC based BWP switch.
· Note: Spec clarifies that RRC configures UE to switch to BWPs in activated SCells only.
Proposal 4: RAN4 does not define any requirement to address the impact from partially overlapped and timer-based BWP switching in the other FR.
· If a requirement must be defined, the same principle of existing requirement can be extended across FRs, i.e. timer-based BWP switch in one FR should be delayed by ongoing timer-based BWP switch in another FR.
Proposal 5: RAN4 does not define any additional requirement to handle partially overlapped RRC based BWP switching.
References
[1] R4-2005339 WF on R16 NR RRM enhancements – BWP switching on multiple CCs. 

