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1. Introduction
Rel-16 NR RRM working plan was agreed in [1] and for the BWP switching requirement, the objective is:
· The Interruption requirement and BWP switching delay requirement when UE is configured or indicated to change BWP on multiple CCs
At RAN4 94e bis meeting a few achievements have been made and we provide our further considerations on this topic in this contribution.
2. Discussion
2.1 Simultaneously cases

Based on [2], the following agreement have been achieved at RAN4 94 e bis meeting. 

Agreement: 
Delay requirements for DCI/timer based BWP switch
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; 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

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 total switch delay has been discussed for a few meeting and K is 1 is finally confirmed at previous RAN4 meeting. The value of D will account for the sequential processing parts of multiple BWP switching, which mainly include RF preparing part and RF retune part. The corresponding values have been extensively discussed during previous several meeting. Among the three options in the WF we prefer option 2, or option 3 in order to make progress. 

Proposal 1: The value of D is based on either option 2 or option 3 of the WF.
One issue has not been discussed extensively is the value of TBWPswitchDelay when various SCS values exist before and after BWP switch. Currently the note 2 of Table 8.6.2-1of [4] specifies that “If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch”. When considering BWP switch delay on multiple CCs, the possibility to have the same SCS value, among all CCs, before the simultaneously switch and after the simultaneously switch, is very low. In other words, the maximum number of different SCS values of the BWP switch on a single CC is 2 whereas the maximum number of different SCS value of the BWP switch on multiple CCs is hard to be predicted. 
However, the current logic to determine the value TBWPswitchDelay can be reused, i.e., it can be specified as “If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smallest SCS among all SCS values before and after BWP switches”, like the proposal in [3]. Through this way the current TBWPswitchDelay table can be reused.  
Proposal 2: For the simultaneous BWP switch on multiple CCs case, if the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
Regarding the delay requirement of RRC based BWP switch over multiple CCs, the following agreements are obtained at previous RAN4 meeting:

Delay requirements for RRC based BWP switch
· TRRCprocessing + TBWPswitchDelayRRC + DRRC∗(N−1) ; 
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.
We think same logic as that used for DCI/timer based BWP switch over multiple CCs should be used for the RRC based BWP switch over multiple CCs. Hence we support to use principle of option 1 as the solution. Since the value of TBWPSwitchDelay for RRC based BWP switch delay is already 6ms, which is more relax compared with the corresponding value defined in DCI/timer based BWP switch delay, the DRRC could be smaller than that of option 1 or reuse the value D defined for DCI/timer based BWP switch. 
Proposal 3: The switch delay for RRC based BWP switch over multiple CCs is: TRRCprocessing + TBWPswitchDelayRRC + DRRC∗(N−1) where DRRC = D (agreed value for DCI/timer based BWP switch). 
2.2 Partial overlapping cases

AT RAN4 94e meeting, the following agreements are achieved and issues for FFS are:
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 
· 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.
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.

2.2.1 Delay requirements for Timer based BWP switch 
It was already agreed that for timer based partial overlapping BWP switch delay over multiple CCs, a timer-based BWP switch should be delayed by ongoing timer-based BWP switch. The above agreement was further by the agreement that 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 Regarding. Regarding the impact on the delay from partial overlap BWP switching from the other FR, the conclusion could be derived based on the design principle of per FR. The fundamental principle of per FR capability is operations on one FR will not impact the other FR based on some assumption on UE RF architecture design. This principle is used at various aspects of the current RAN4 specifications and it is straightforward to be reused for this issue, i.e., the switch delay of the partial overlapping BWP switches on one FR will not be impacted by a partial overlap timer based BWP switch on the other FR.
Proposal 4: For the partial overlapping timer based BWP switch over multiple CCs, the switch delay of one timer based BWP switch on one FR will not be impacted by a partial overlap timer based BWP switch on the other FR.
2.2.2 Delay requirements for RRC based BWP switch 
The issue for discussion is whether extra waiting time should be defined and if it is needed, how large it is. Based on the discussion of RAN4 94 e bis meeting the extra waiting time should be introduced based on RAN2’s procedure. As the current delay of RRC procedure triggering BWP switch consists of RAN2’s RRC procedure delay plus the BWP switch delay, the upper bound of the waiting time should be the multiple BWP switch delay of the 1st CG.
Proposal 5: For the delay requirement for partial overlapping RRC based BWP switches over multiple CCs, extra waiting time for CGs other than the first CS should be introduced, the upper bound of the waiting time should be bounded by the multiple BWP switch delay of the previous CG. 
3. Conclusion
In this paper, we provide our analysis on BWP switching over multiple CCs and we have the following proposals: 
Proposal 1: The value of D is based on either option 2 or option 3 of the WF.
Proposal 2: For the simultaneous BWP switch on multiple CCs case, if the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
Proposal 3: The switch delay for RRC based BWP switch over multiple CCs is: TRRCprocessing + TBWPswitchDelayRRC + DRRC∗(N−1) where DRRC = D (agreed value for DCI/timer based BWP switch). 
Proposal 4: For the partial overlapping timer based BWP switch over multiple CCs, the switch delay of one timer based BWP switch on one FR will not be impacted by a partial overlap timer based BWP switch on the other FR.
Proposal 5: For the delay requirement for partial overlapping RRC based BWP switches over multiple CCs, extra waiting time for CGs other than the first CS should be introduced, the upper bound of the waiting time should be bounded by the multiple BWP switch delay of the previous CG. 
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