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1. Introduction 
In RAN4#95e RRM requirements for BWP switching on multiple CCs was discussed and way forward [1] was approved. In RAN#88e, the exception sheet for RRM Enhancements work item [2] was approved that captures the remaining open issues to be addressed. In this contribution, we provide our views on the remaining open issues related to BWP switching on multiple CCs. 
2. Discussion
Requirements for Simultaneous Triggering
The agreements in [1] related to simultaneously triggered BWP switching:
	· Delay requirements for DCI/ Timer based BWP switch: TBWPSwitchDelay+D*(N-1)                                                                                 Where TBWPSwitchDelay is the single CC BWP switch delay; D is incremental delay for BWP switch processing on additional CCs 
· UE capability is introduced for incremental switching delay requirement on multiple CCs
· Type 1: D = {100us, 200us}
· Type 2: D = {400us, 800us, 1000us}
· Definition of N is FFS.
· Delay requirement for RRC based BWP switch: TRRCprocessing+TBWPswitchDelayRRC +DRRC∗(N-1); 
· Value of DRRC is FFS




For DCI and Timer based delay requirements, the value of N is FFS. The options discussed in [1] for N are: 
· Option 1: N is the number of CCs with simultaneous BWP switch.
· Option 2: For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching on both FR
In RAN4#95e Option 2 was proposed as a way to simplify the delay requirement. But in our understanding defining N as proposed in option 2 doesn’t simplify the requirement but makes it unclear on what the total delay requirement is. Additional conditions are added, and each case would have a different final total delay, and all might not be eventually covered. Hence, we propose to stick to the original definition and define N as the number of CCs with simultaneous BWP switch. 
Proposal #1: Define N as the number of CCs with simultaneous BWP switch
For RRC based simultaneous BWP switch, the delay requirement is defined as ; DRRC is FFS. The options for DRRC discussed in RAN4#95e were:
· Option 1: DRRC = 0ms 	
· Option 2: DRRC = D (agreed value for DCI/timer based BWP switch)
· Option 3: if N<=3, re-use the existing requirement. if N>3, DRRC =D. where N is the total number of CCs.
The incremental processing delay for additional CCs would be the same for RRC and timer/DCI based switch. Hence, we propose to define DRRC = D
Proposal #2: Define DRRC = D for RRC based simultaneous BWP switch.

Requirements for Partial Overlap Triggering
The agreements in [1] related to partial overlapped BWP switching:
	Conditions when requirements for partial overlap BWP switch are defined
· DCI and RRC based BWP switch with partial overlap are defined for FR1+FR2 in NR-DC operation, when BWP switch doesn’t involve SCS change and UE supports per-FR gap.
    -   No requirement is defined for RRC based BWP switch with partial overlap within a cell group




Requirements for Timer based switch
The open issues for timer based switch are:
· If UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, whether UE handled timer-based BWP switch in parallel or sequentially
· Delay requirement for timer based BWP switch
· Option 1: Don’t differentiate UE capability of per-FR gap
· Option 2: Dependent on the UE capability of per-FR gap
For timer based partial overlap switch case would not frequently occur when there is normal DL traffic. Hence it would be better to simplify the requirements instead of having many conditions and different requirements for this case. Firstly, the baseline assumption for overlapped timer based switch is sequential processing. Although it might be possible in cases where UE supports per FR gap and the overlapped switch is on a different FR, the UE may be able to do sequential processing, in order to simplify requirements for this case, we prefer assuming that UE always processes overlapped timer based BWP switch sequentially. The delay requirements for timer based switch can be greatly simplified by assuming sequential processing for all cases and not differentiating requirements based on UE per-FR capability. 
Proposal #3: Define requirements based on sequential processing for overlapped timer based switch for all cases and do not differentiate between UE capability of per-FR gap. 
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Figure 1: Timer based partial overlap switch with sequential processing

The delay requirement for partial overlap timer based switch can be defined as:
TBWPSwitchDelayPartialOverlapTimer = TDelayTimer + TBWPSwitchDelayTimer 
TDelayTimer : The delay in starting the 2nd BWP switch, upper bounded by the timer based BWP switch delay for the ongoing BWP switch on single CC or multiple CCs.
TBWPSwitchDelayTimer: The timer based BWP switch delay on single CC or multiple CCs
Proposal #4: Define timer based partial overlap BWP switch as  TBWPSwitchDelayPartialOverlapTimer = TDelayTimer + TBWPSwitchDelayTimer 

Requirements for RRC based Switch
The open issues related to RRC based partial overlap switch are:
Whether RRC processing time is equal to BWP switch time in RAN2 (In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table (Table 12.1-1 in TS 38.331) plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.)
· Option 1: Yes
· Option 2: No
Delay requirement for RRC based BWP switch
· Option 1:upper bounded by the multiple BWP switch time in CG1.
· Option 2:upper bounded by the RRC processing time in the 1st CG.
· Option 3: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

From 38.331, Section 12, the RRC procedure delay for BWP switching is stated as including RRC processing time and BWP switch time as highlighted below.
	The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3. 
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Figure 2: RRC based partial overlap switch processing
As illustrated in the above figure, the RRC processing of CC2 shall be delayed until the BWP switch on CC1 is completed. In case of simultaneous BWP switch on CG1, the RRC processing on CG2 shall after simultaneous BWP switch on CG1. We propose that extra waiting time should be considered for RRC based BWP switch for partial overlap case and that the extra delay should be upper bounded by the multiple BWP switch time in CG1.
Proposal #5: The delay on processing 2nd BWP switch is upper bounded by the multiple BWP switch delay on CG1

The RRC based partial overlap delay can be defined as:
TBWPSwitchDelayPartialOverlapRRC = TDelayRRC + TBWPSwitchDelayRRC’
TDelayRRC : The delay in starting the RRC processing on 2nd CG, upper bounded by the RRC based BWP switch delay for the ongoing BWP switch on single CC or multiple CCs.
TBWPSwitchDelayRRC’ : The RRC based BWP switch on single or multiple CCs 
Proposal #6: Define RRC based partial overlap delay as TBWPSwitchDelayPartialOverlapRRC = TDelayRRC + TBWPSwitchDelayRRC’

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:
Simultaneous BWP Switch
Proposal #1: Define N as the number of CCs with simultaneous BWP switch
Proposal #2: Define DRRC = D for RRC based simultaneous BWP switch.
Partial overlap BWP switch
Proposal #3: Define requirements based on sequential processing for overlapped timer based switch for all cases and do not differentiate between UE capability of per-FR gap. 
Proposal #4: Define timer based partial overlap BWP switch as  TBWPSwitchDelayPartialOverlapTimer = TDelayTimer + TBWPSwitchDelayTimer 
Proposal #5: The delay on processing 2nd BWP switch is upper bounded by the multiple BWP switch delay on CG1
Proposal #6: Define RRC based partial overlap delay as TBWPSwitchDelayPartialOverlapRRC = TDelayRRC + TBWPSwitchDelayRRC’
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