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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
We provide our further considerations on the interruption time of BWP switch delay over multiple CCs based agreement of RAN4 94e meeting. 
2. Discussion
2.1 Partial overlapping cases
At RAN4 94e meeting the following agreements for partial overlap case are achieved [2]: 

(1).  Conditions when requirements for partial overlap BWP switch are defined
Agreement: For DCI and RRC based BWP switch with partial overlap switch requirements are defined only defined when UE is capable of per FR gap. No restriction for timer based
(2).  DCI based partial overlap BWP switch for NR-DC
Agreement: DCI based partial overlap BWP switch for NR-DC is defined
(3).  Interruption requirements for partial overlap BWP switch
Agreement: Same as single CC, considered on each CC separately 
Based on these agreements, we investigate the interruption period requirement for all these allowed scenarios. For (2), i.e., DCI based partial overlap BWP for NR-DC, the assumption could be the coordination between different CGs does not always exist. Due to lack of coordination, the feasible way is to handle partial DCI based BWP switch for NR-DC within each CG separately. Then within each CG, the partial DCI based BWP switch, if still exists, will follow the corresponding agreements for DCI based BWP switch specified in (1).

For (1), we think that the implementation is within each FR, there is no partial overlap DCI or RRC based BWP switch. Since a BWP switch at one particular FR will not cause interruption at the other FR, BWP switches happen at different FR will not impact each other. Based on agreement in (3) we suggest for the DCI/RRC based partial overlap BWP switch over different FR, within each FR, the interruption requirement will reuse the corresponding interruption requirement of DCI/RRC based BWP switch for single CC.

For the partial overlap timer based BWP switches, if happens, the overlap BWP switches will be executed one by one. Therefore the case is straightforward and for each BWP switch in the executing sequence, the interruption period requirement could reuse the current defined interruption period requirement of timer based BWP switch for single CC scenario.  

Proposal 1: For various partial overlap BWP case, interruption period requirement for BWP switch over single CC case can be reused. 

2.2 Simultaneously cases
For the simultaneously cases, RAN4 94e meeting has the following agreements [2]:
Interruption requirements for simultaneous BWP switch
Agreement: Consider interruption on each CC separately

FFS on interruption length
· Option 1: Same interruption as Rel-15 single CC on each CC. 
· Option 2: Extend interruption compared to single CC case; Extension depends on number of CCs undergoing simultaneous BWP switch
· Option 3a: Interruption length is determined by smallest SCS among all CCs before and after BWP switch
· Option 3b: [image: image2.png]]
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And related agreement on the delay requirement from RAN4 94e is:
Delay requirements for DCI/timer based BWP switch
Agreement: [image: image4.png]N
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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

Although the detailed information of the former formula, mainly the value of D and K, is still under investigation, the logic of this formula is the delay requirement is scaled by parts which can only be processed sequentially. The same logic could be used for the interruption period since the introduction of the interruption period is due to the RF switch process during BWP switch, i.e., use option 2 for the interruption period for simultaneously case. 
Proposal 2: Use option 2 as the base to define the interruption period. 
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Figure 1 Illustration on the interruption period for the simultaneously BWP switch case
Regarding the interruption period requirement, we suggest to scale the interruption period with the assumption where RF retune is executed one by one immediately, i.e., there is no gap between interruptions caused by different BWP switches. For example in figure 1 the victim CC, CC2, experiences interruption 1 from BWP switch 1 and interruption 2 from BWP switch 2. With the assumption where there is no gap between different interruptions and every interruption has the same length, the total interruption period is simply N times of an interruption a particular BWP switch among all simultaneously BWP switches. In addition, the length of an individual interruption could be shorted compared with the current interruption period value for the BWP switch over single CC providing more advanced techniques can be used to handle the multiple RF retune case. Therefore another scaling factor, K, can be added to the total interruption period to reflect this possibility if the interruption period length of the BWP switch over single CC is used to calculate the total interruption length. The impact of different SCS could be discussed further or reuse the current principle used to determine the interruption period caused by the BWP switch over single CC.
Proposal 3: The total interruption length for the simultaneously BWP switch case is defined based on the assumption where there is no gap between each individual interruption and every individual interruption has the same length   
Proposal 4: The total interruption length for the simultaneously BWP switch case is ⸢N/K⸣*X where X is the interruption length defined for BWP switch over single CC. The impact of different SCS could be investigated further or reuse the current principle used to determine the interruption period caused the BWP switch over single CC
3. Conclusion
In this paper, we provide our analysis on the interruption period of BWP switching over multiple CCs and we have the following proposals: 
Proposal 1: For various partial overlap BWP case, interruption period requirement for BWP switch over single CC case can be reused. 

Proposal 2: Use option 2 as the base to define the interruption period. 

Proposal 3: The total interruption length for the simultaneously BWP switch case is defined based on the assumption where there is no gap between each individual interruption and every individual interruption has the same length.   

Proposal 4: The total interruption length for the simultaneously BWP switch case is ⸢N/K⸣*X where X is the interruption length defined for BWP switch over single CC. The impact of different SCS could be investigated further or reuse the current principle used to determine the interruption period caused the BWP switch over single CC.
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