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Introduction
Discussion about BWP switching delay for DCI- and timer-based BWP switching has been ongoing in RAN4 for several meetings. In the last meeting RAN4 progressed some steps forward, but there are still some open issues to be discussed. In this contribution we discuss the following topics:
· Type 1 UE BWP switching delay
· Whether to introduce Type 3 UE BWP switching delay
· Core requirements for RRC-based BWP switch
Discussion
Type 1 UE BWP switching delay
The BWP switching delay that was earlier agreed for Type 1 UE is 600 us/400 us depending on the BWP switching scenario [1]. Based on the agreement in the last meeting, the delay for all Scenarios 1-4 is the same i.e. the delay for Scenario 4 is the same as delay for Scenario 1-3 in the table below. It was also agreed that the delay for Type 2 UE remains unchanged i.e. it is 2000 us. [2]
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Agreement: Delay for BWP switching of scenario 4 and others shall follow the delay of scenario 1/2/3.
Agreement: Type 2 BWP switching delay is unchanged

The reason Type 1 UE delay was questioned is that some companies considered the delay of 600 us infeasible for the UE. However, in the last meeting, some companies confirmed that they see Type 1 delay feasible for UE implementation already in Rel-15 timeframe. This being the status, we see Type 1 UE delay as agreed earlier important to be included in the requirements, as fast BWP switching makes the feature more useful, and thus ensures that the network will actually use it.
Keep Type 1 UE BWP switching delay of 600 us unchanged.
Whether to introduce Type 3 UE BWP switching delay
In the last meeting some companies proposed to add Type 3 UE, which has a delay longer than 2000 us. Proposals for 3000 us and 4000 us delays have been discussed by now.
Like we stated in the last meeting, in our view already Type 2 delay of 2000 us is fairly long. Considering that BWP switching also causes interruptions to other cells, switching the BWP causes fairly excessive break for the UE. We think that it is very important for the whole system that BWP switching happen rapidly, as the network may never or very rarely tell the UE to switch the BWP, in case long switching delay is allowed. We think BWP switching needs to be a feature that network will actually use, so we see that delays longer than 2000 us should not be allowed.
Type 3 UE BWP switching delay is not introduced.
RRC-based BWP switch
In the last meeting it was agreed to wait for RAN2 agreements before defining RAN4 requirements for RRC-based BWP switch. However, as in our understanding RRC-based BWP switch is a mandatory feature for the UE, it would be important to discuss at least the structure of core requirements and test cases for this case as soon as possible. 
The discussion in RAN2 about RRC processing delay has been open for multiple meetings. In our understanding, RAN2 is discussing whether to include BWP switch delay in RRC processing delay. If this is the case, BWP switching delay for RRC-based BWP switch could consist of RRC processing delay. If this is not the case, BWP switching delay would need to be added on top of RRC processing delay, which would lead to delay consisting of TRRC_processing_delay  + TBWP_switching_delay. RAN4 should further discuss if these one or two parameters (depending on RAN2 agreements) are enough, or would any additional delay be needed. Structure-wise, we think that the requirement can be very similar to current DCI- and timer-based switching delays and can be added under the same section. 
Define RRC-based BWP switch requirements similarly as requirements for DCI- and timer-based switch, taking into account RAN2 discussion about including BWP switching delay into RRC processing delay.
RAN4 should also discuss interruptions at RRC-based BWP switch. The current interruption requirements cover only DCI- and timer-based BWP switch, so it should be discussed whether same interruption requirements can apply for RRC-based BWP switch. In our view, same interruption duration should be applicable, but it would need to be clarified when the interruption is allowed to happen. This may depend on how RAN2 defines RRC processing delay with BWP switch.
Same interruption duration as for DCI- and timer-based BWP switch applies for RRC-based BWP switch, but location of the interruption during the delay may need to be defined differently.

Conclusion
In this contribution we have discussed the remaining details for BWP switching. We have made the following proposals:
1. Keep Type 1 UE BWP switching delay of 600 us unchanged.
Type 3 UE BWP switching delay is not introduced.
Define RRC-based BWP switch requirements similarly as requirements for DCI- and timer-based switch, taking into account RAN2 discussion about including BWP switching delay into RRC processing delay.
Same interruption duration as for DCI- and timer-based BWP switch applies for RRC-based BWP switch, but location of the interruption during the delay may need to be defined differently.
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