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Introduction
In RAN4#94e-bis meeting, WFs [1] on RRM requirements for BWP switching on multiple CCs were approved. In this contribution, we provide our views on the remaining issues related to BWP switching on multiple CCs. 
Discussion
2.1 Requirements for Simultaneous BWP switching on multiple CCs
· Delay requirements for DCI/timer based BWP switchThe delay for simultaneous timer and DCI based BWP switching on multiple CCs is defined as:
 , where N is 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.

As agreed in RAN4, K=1 is considered. Considering UE capability of NR CA, we think that a limit of 8 CCs is needed where the BWP switching is triggered by DCI or timer, N ≤ 8. For incremental delay D, it mainly contains SW processing and RF re-tuning time, without additional time for PDCCH /DCI decoding. As Type 1 UE are assumed to have better performance on UE processing and RF design than Type 2 UE, we suggest to consider compromised values, 200us for Type 1, and 450us for Type 2.
Proposal 1: DCI/timer based simultaneous BWP switching delay for N (N ≤ 8) cells would be: , where 200us for Type 1, and 450us for Type 2. 
· 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.

[bookmark: OLE_LINK27]Two options are proposed for additional time DRRC. In our view, considering the worst case of UE implementation, processing on the new BWP switch cannot start together with the previous BWP switch. And additional time for per BWP switching on additional CCs is needed. We support option 1 as DRRC = 1.5ms.
Proposal 2: RRC based simultaneous BWP switching delay for N (N ≤ 8) cells would be: , where DRRC = 1.5ms.
2.2 [bookmark: _GoBack]Requirements for Partial Overlap BWP switching on multiple CCs
· Delay requirements for partial overlap BWP switch
As agreed in last meeting, 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. 
· For DCI based BWP switch, re-use the delay requirements from single CC and simultaneous triggering case.
· For timer-based BWP switch, it 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. FFS how to address the impact from partial overlap BWP switching in the other FR.
· For RRC-based BWP switch, 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.

As for the impact from partial overlap BWP switching in the other FR, we need to clarify whether different timers for different FR are independently used for UE. If UE is not capable of such capability, the similar first-come-first-serve manner can be reused. Otherwise no impact is considered from partial overlap BWP switching in the other FR.
Proposal 3: Clarify the assumption for UE capacity of support independent timer-based BWP switch in different FR. 
For RRC-based BWP switch, we think extra waiting time should be defined. Considering different UE implementation, we can support option 2 that the extra waiting time should be no more than the RRC processing time in the 1st CG.
Proposal 4: Define waiting time for RRC-based partial overlap BWP switch, which is upper bounded by the RRC processing time in the 1st CG.
Conclusion
In this paper, we provide our analysis on BWP switching over multiple CCs and we have the following proposals: 
Proposal 1: DCI/timer based simultaneous BWP switching delay for N (N ≤ 8) cells would be: , where 200us for Type 1, and 450us for Type 2. 
Proposal 2: RRC based simultaneous BWP switching delay for N (N ≤ 8) cells would be: , where DRRC = 1.5ms.
Proposal 3: Clarify the assumption for UE capacity of support independent timer-based BWP switch in different FR. 
Proposal 4: Define waiting time for RRC-based partial overlap BWP switch, which is upper bounded by the RRC processing time in the 1st CG.
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