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1. Introduction
In RAN4#92bis way forward on BWP switching for multiple CCs was approved [1]. In this contribution we provide our views on delay and interruption requirements for simultaneous and non-simultaneous triggering of BWP switching on multiple CCs.
2. Discussion
In RAN4 #92bis 2 cases for BWP switching on multiple CCs were discussed and it was agreed to look into cases of simultaneous and non-simultaneous triggering of BWP switching on multiple CCs.
Case 1: Simultaneous triggering of BWP switching on multiple CCs
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Figure 1:An example of triggering BWP switching on multiple CCs at the same time

Case 2: Non-simultaneous triggering of BWP switching on multiple CCs
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Figure 2: An example of BWP switching on multiple CCs with partially overlapping time

2.1 Simultaneous triggering on multiple CCs
Simultaneous triggering of BWP switch on multiple CCs could be applicable for timer based and RRC based BWP switching. While the triggering of BWP switching is simultaneous, there could be 2 possibilities of how the BWP switch on different CCs is processed at the UE side.
Case A: Sequential processing
Case B: Parallel processing 
The case of sequential processing illustrated in figure 3 below. The BWP switching on each CC would occur at non-overlapping intervals and the BWP switching time on each CC would be the same as that for single CC. But the BWP switching delay on CC processed after first CC would be switching time on CC1 + switching time on CC2. 
Observation #1: For the case of sequential processing, the BWP switching time on each CC is same as that for single CC.
Observation #2: BWP switching delay for Nth CC would be sum of BWP switching time over each CC
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Figure 3: Simultaneous triggering with sequential processing

Also, the CCs with simultaneous BWP switch should be in the same CG so that the network is aware of scheduling restriction and delay time lines on each CC. 
Observation #3: Simultaneous triggering of BWP switching on multiple CCs would be feasible only if all CCs are in the same CG
For the example shown in Figure 3, CC1 might have an interruption during BWP switching on CC2 and vice versa. Also, CC3 might have 2 interruptions during BWP switching on CC1 and CC2 separately. The interruption on other CCs would be the same as single CC.
Observation #4: For the case of sequential processing, the interruption due to BWP switching on other CCs is same as that for single CC.
Sequential processing of BWP switching for simultaneous triggering on multiple CCs might be a corner case scenario when UE cannot simultaneously handle switching on all CCs. We propose to define requirements for such scenario.
Proposal #1: Define requirements for BWP switching with simultaneous triggering and sequential processing on multiple CCs

Another scenario would be when the UE can process BWP switching on multiple CCs in parallel as shown in figure 4 below.
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Figure 4: Simultaneous triggering with parallel processing
When the BWP switching on multiple CCs can be processed simultaneously, the time of BWP switching might need to be relaxed compared to single CC case. The additional time for BWP switching compared to single CC shall be dependent on the number of CCs simultaneously triggered with BWP switch.
Observation #5: With parallel processing of BWP switch on multiple CCs, BWP switching time shall be relaxed compared to single CC BWP switching delay
Observation #6: With parallel processing of BWP switch on multiple CCs BWP switching time shall depend on the number of CCs simultaneously triggered with BWP switch
For simultaneous processing for simultaneous triggering we observe that the CCs receiving BWP switch should be in the same CG in order for delays and time lines to be known to the network. Hence, we recommend defining requirements for simultaneous triggering of BWP switch on multiple CCs to be defined for CCs within same CG.
Proposal #2: Requirements for simultaneous triggering of BWP switch on multiple CCs are defined for CCs within same CG
There might be interruption on CC3 during the simultaneous BWP switching period. The interruption length should be longer than interruption with BWP switching on single CC and dependent on the number of CCs with simultaneous BWP switch triggering. 
Observation #7: With parallel processing of BWP switch on multiple CCs, interruption on other CCs shall be longer compared to single CC BWP switching
Observation #8: With parallel processing of BWP switch on multiple CCs, interruption on other CCs shall depend on the number of CCs simultaneously triggered with BWP switch
RAN4 should further discuss the BWP switching delay and interruption requirements with simultaneous processing of BWP switching on multiple CCs.
Proposal #3: Discuss BWP switching delay and interruption requirements with simultaneous processing of BWP switching on multiple CCs.

2.2 [bookmark: _GoBack]Non-simultaneous triggering on multiple CCs
In RAN4#92bis the case of RRC-based or timer-based BWP switch triggering on a CC while there is an ongoing BWP switch on another CC was discussed. Based on our understanding, such a scenario is possible only when the CCs with non-simultaneous triggering of BWP switching are in different CG. Also, an additional condition would be that BWP switching on one CC doesn’t cause an interruption on the other CC, otherwise the BWP switch triggering command on the 2nd CC might be missed by the UE. 
Observation #9: Non-simultaneous triggering of BWP switching of different CCs is possible only if CCs are in different CG
Observation #10: Non-simultaneous triggering of BWP switching with partial overlap on different CCs is practical only when no interruption due to BWP switch is caused on other CC
Hence, we propose to define requirements for non-simultaneous triggering of BWP switching for CCs in different CG and when BWP switching on one CC doesn’t cause interruption on the other CC.
Proposal #4: Define requirements for non-simultaneous triggering of BWP switching for CCs in different CG and when BWP switching on one CC doesn’t cause interruption on the other CC
Depending on UE processing capability, the BWP switching could occur sequentially or with partial overlap. The scenarios are illustrated in figures 5 and 6 below. 
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Figure 5: Non-simultaneous trigger with sequential processing
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Figure 6: Non-simultaneous trigger with partial overlap processing

Like the case with simultaneous triggering and sequential processing the BWP switching delay on CC2 shall be larger than single CC case. For the case with partial overlap processing, the UE might need extra time for BWP switching on each CC compared to single CC case. With CCs belonging to different CGs, we have an additional constraint that CC2 might not be aware of BWP switching on CC1 and vice versa and not be aware of additional time BWP switching. 
Observation #11: With non-simultaneous trigger of BWP switch with partial overlap on CCs belonging to different CGs, the CG might not be aware of BWP switch on CC in another CG
We propose that we discuss further the constraints of non-simultaneous BWP switching on multiple CCs with partial overlap and whether it is feasible to introduce requirements for such a case.
Proposal #5: Discuss feasibility of defining requirements for non-simultaneous BWP switching on multiple CCs with partial overlap
3. Conclusion
In this paper we present our views on BWP switching on multiple CCs and have the following observations and proposals.
Case1: Simultaneous triggering of BWP switching on multiple CCs
Observation #1: For the case of sequential processing, the BWP switching time on each CC is same as that for single CC.
Observation #2: BWP switching delay for Nth CC would be sum of BWP switching time over each CC
Observation #3: Simultaneous triggering of BWP switching on multiple CCs would be feasible only if all CCs are in the same CG
Observation #4: For the case of sequential processing, the interruption due to BWP switching on other CCs is same as that for single CC.
Proposal #1: Define requirements for BWP switching with simultaneous triggering and sequential processing on multiple CCs
Observation #5: With parallel processing of BWP switch on multiple CCs, BWP switching time shall be relaxed compared to single CC BWP switching delay
Observation #6: With parallel processing of BWP switch on multiple CCs BWP switching time shall depend on the number of CCs simultaneously triggered with BWP switch
Proposal #2: Requirements for simultaneous triggering of BWP switch on multiple CCs are defined for CCs within same CG
Observation #7: With parallel processing of BWP switch on multiple CCs, interruption on other CCs shall be longer compared to single CC BWP switching
Observation #8: With parallel processing of BWP switch on multiple CCs, interruption on other CCs shall depend on the number of CCs simultaneously triggered with BWP switch
Proposal #3: Discuss BWP switching delay and interruption requirements with simultaneous processing of BWP switching on multiple CCs.

Case 2: Non-simultaneous triggering of BWP switching on multiple CCs
Observation #9: Non-simultaneous triggering of BWP switching of different CCs is possible only if CCs are in different CG
Observation #10: Non-simultaneous triggering of BWP switching with partial overlap on different CCs is practical only when no interruption due to BWP switch is caused on other CC
Proposal #4: Define requirements for non-simultaneous triggering of BWP switching for CCs in different CG and when BWP switching on one CC doesn’t cause interruption on the other CC
Observation #11: With non-simultaneous trigger of BWP switch with partial overlap on CCs belonging to different CGs, the CG might not be aware of BWP switch on CC in another CG
Proposal #5: Discuss feasibility of defining requirements for non-simultaneous BWP switching on multiple CCs with partial overlap
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