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UE requirements for simultaneously triggered BWP switching on multiple component carriers were discussed at RAN4#94e. Although a number of agreements were made, there are still some details that remain to be settled. A WF [2] that captured the outcome of the meeting was agreed:  Simultaneous BWP switching on multiple CCs
RRC based simultaneous triggering for NR-DC operation
Agreement: RRC based simultaneous triggering for BWP switch on multiple CCs for NR-DC operation is not considered
Delay requirements for DCI/timer based BWP switch
Agreement: ; 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
FFS on D and K
Delay requirements for RRC based BWP switch
Switching delay for RRC based simultaneous switching is FFS
· Option 1: ; N: Number of CCs with simultaneous BWP switch; K: Number of CCs that can be processed simultaneously
· Options for K
· K = 1	
· K = 4 
· Option 2: Same as single CC ( without extension

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: ; K=1

Further background can be found in the summary of the email discussion [3].
In this contribution we are providing input to the remaining details yet to be settled for simultaneous BWP switching.
Discussion
Delay requirements for DCI/timer based BWP switch

It was agreed at RAN4#94e that when multiple BWP changes are triggered simultaneously by DCI or expiration of timers, the total switching time is to be extended according to , where D is the additional time needed for each additional K CCs, and N is the total number of CCs for which BWP change is triggered.

In our view, K = 1 and D = 100µs for Type 1 and K = 1 and D = 200µs for Type 2 would be reasonable. With K=1, a completely sequential SW processing and RF configuration is allowed. SW processing for one carrier can be carried out while RF reconfiguration is carried out for another carrier. For Type 1, both activites are anticipated to take 100us each and hence can be pipelined and processed in parallel. For Type 2, the SW processing is anticipated to take longer time than the RF reconfiguration, but the two activities can still be pipelined and processed in parallel.

Proposal 1:  The following values are used in the delay requirements for DCI/timer based BWP switching:
· Type 1: D = 100µs, K = 1
· Type 2: D = 200µs, K = 1

Delay requirements for RRC based BWP switch
[bookmark: _Hlk36722743]
No agreement was reached during RAN4#94e for RRC-based BWP change on multiple CCs, but a few options were proposed. For RRC-based switching, after the RRC processing time , the message carrying the BWP changes has been processed and channel configurations have been updated. Hence after this time, one can consider the switching to have been triggered, and what remains is the effectuation of the new BWP configurations. For single CC the time for effectuation is  = 6 ms. The time required per CC for changing BWP can be assumed to be somewhat longer than for the DCI/Timer based BWP switching since for RRC there are no restrictions as for DCI/Timer-based switching on that the new BWP cannot be in disjoint channel bandwidth or partially overlapping the channel bandwidth of the old BWP.

Option 1 in the WF states  , where N is the number of CCs for which simultaneous switching is triggered, and K is the number of CCs that can be processed within the timeframe . In our view, a value K = 4 would be reasonable. However, we do not think that the increase in switching time, when needed, has to be in full steps of . Rather we think it should be 

,
i.e., for each additional CC exceeding K, the total switching time is increased by .

Proposal 2:  The total switching time for RRC-based simultaneous BWP change on N CCs is given by , with K = 4.

Interruption requirements for simultaneous BWP switch

It was agreed that the interruption requirements shall “consider interruption on each CC separately”. The implications by this agreement are not very clear, though. The interruption is caused by RF reconfiguration, and if those are carried out sequentially for K=1 CCs at a time, it results in N separate interruptions on a victim carrier. Depending on the time D assumed for DCI/Timer-based BWP switching, the interruptions may either come back-to-back or be separated by some time corresponding to the difference between SW processing time and RF reconfiguration time. When coming back-to-back one may view two or more such interruptions as being a single but longer interruption. Hence, what it boils down to is that each RF reconfiguration takes about 100µs and may cause an interruption of the same length by pull effects etc. How these interruptions are distributed depends on the agreements we make regarding the delay requirements. Hence we propose that we first agree on the delay requirements, and then from those agreements derive the interruptions under the principles:
· Separate interruptions on victim carriers are caused by each CC for which BWP switching is carried out
· Each individual interruption is of an absolute length (e.g. 100µs)
· Temporal distance between individual interruptions depends on the difference between SW processing time and RF reconfiguration time

Proposal 3: 	Interruption requirements are to be derived once delay requirements have been agreed, and are to be derived under the following principles:
· Each CC for which a BWP change is carried out is causing a separate interruption
· Each interruption is of an absolute length [100]µs
· Temporal distance between interruptions depends on relation between SW processing time and RF reconfiguration time
Summary and Conclusion
In this contribution we have provided input to the details that remain to be settled for simultaneously triggered BWP switching on multiple component carriers. The following proposals are made:
Proposal 1:  The following values are used in the delay requirements for DCI/timer based BWP switching:
· Type 1: D = 100µs, K = 1
· Type 2: D = 200µs, K = 1
Proposal 2:  The total switching time for RRC-based simultaneous BWP change on N CCs is given by , with K = 4.
Proposal 3: 	Interruption requirements are to be derived once delay requirements have been agreed, and are to be derived under the following principles:
· Each CC for which a BWP change is carried out is causing a separate interruption
· Each interruption is of an absolute length [100]µs
· Temporal distance between interruptions depends on relation between SW processing time and RF reconfiguration time
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