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Introduction
In RAN4-93, there was a WF [1] agreed on BWP switch on multiple cells. The following were the open issues.   
For simultaneous switching 
· For BWP switching delay requirements companies are encouraged to bring analysis on BWP switching delay components that can be done in parallel and sequentially
· Option 1: BWP switching on multiple CCs would be N times delay of single CC
Where 1 < N < Number of CCs
· FFS if BWP switching delay requirements are scaled for subset of CCs or for all CCs. 
· Option 2: BWP switching delay 1 CC + D∗(⌊N/K⌋−1); Where D is the incremental processing delay on additional CCs; N is number of CCs; K is number of CCs that can be processed simultaneously
· Other options are not precluded
· Interruption requirements are FFSIn this contribution we provide our views on the above. 
For non-simultaneous switching 
· Requirements for timer-based switching 
· Requirements for RRC based switching in NR-DC scenario

In this contribution, we present our views on the above. 
Discussion  
Simultaneous Switching 
For DCI based switching, the BWP switch time on single cell was divided into PDCCH decode, DCI parsing, UE processing and RF tuning. Of these, the PDDCH decode and DCI parsing should happen in parallel, since the UE needs to be able to do these on each CC individually at the same time in regular operation. However, the UE processing and RF tuning times would scale with number of carriers. From the single cell BWP switching analysis, the following were the approximate assumptions various components for Type 1 and Type 2 
	
	Type 1
	Type 2

	PDCCH decode/DCI parsing
	200 us
	300 us

	SW processing
	250 us
	1.3 ms

	RF re-tune
	200us
	200us



Thus, for each additional cell on which the UE needs to do BWP switch it would need 450us for Type 1 and  1.5 ms for Type 2. 
Proposal 1: BWP switching delay for N cells would be BWP switching delay 1 CC + D∗(N−1), where D is 450us for Type1 and 1.5 ms for Type 2. 
For timer based simultaneous switching, the same requirements as DCI based simultaneous switch to apply. This is because the same scaling in SW processing and RF tuning would apply even for timer based switch too. 
Proposal 2: For timer based simultaneous switch, same requirements as simultaneous DCI based switch to apply.   
For RRC triggered simultaneous switch, similar to single CC, there would again be two components,  and . should not change as this is still triggered via a single RRC message. However,  would need to scale with number of carriers on which BWP switch is being triggered. 
Proposal 3: For simultaneous BWP switch triggered via RRC, the delay would be composed of two components  and , where  remains the same as that for single CC and  would scale with number of CC’s.   
Non-simultaneous Switching 
For timer based non-simultaneous switching, the SW processing would need to be done sequentially. The only sub-items that can be done in parallel would be RF re-tune of on CC can overlap with SW processing on other. However, both of BWP switch may need to change the same RF, e.g. in case of intra-band scenario. In such a scenario, SW processing on the new BWP switch cannot start till the previous BWP switch is finished. To avoid defining different requirements for all the corner cases, we propose that non-simultaneous BWP switch uses the same scaling as simultaneous one. 
Proposal 4: For a timer based BWP switch on Cell2  when another timer based BWP switch is already ongoing on Cell1, the Cell2 timer based switch to start when the BWP switch on Cell1 is complete and the time for BWP switch on Cell 2 to be 450us for Type1 and 1.5 ms for Type 2. 
Conclusions 
Proposal 1: BWP switching delay for N cells would be BWP switching delay 1 CC + D∗(N−1), where D is 450us for Type1 and 1.5 ms for Type 2. 
Proposal 2: For timer based simultaneous switch, same requirements as simultaneous DCI based switch to apply.   
Proposal 3: For simultaneous BWP switch triggered via RRC, the delay would be composed of two components  and , where  remains the same as that for single CC and  would scale with number of CC’s.   
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