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Introduction
In the RAN WG1 NR Ad-Hoc#2 Meeting, the following agreements were made regarding the bandwidth part (BWP) concept [1].

	
Agreements:
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· Possibility to activate in the bandwidth part configuration
· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· by means of DCI could mean
· Explicit: Indication in DCI (FFS: scheduling assignment/grant or a separate DCI) triggers activation/deactivation
· Separate DCI means DCI not carrying scheduling assignment/grant
· Implicit: Presence of DCI (scheduling assignment/grant) in itself triggers activation/deactivation
· This does not imply that all these alternatives are to be supported. 
· FFS: by means of timer 
· FFS: according to configured time pattern



In this contribution, we will discuss remaining details on the BWP activation/deactivation mechanisms.
BWP activation/deactivation mechanisms
As in the agreement made in the last meeting, several options for BWP activation were considered. The options include the activation via DCI (explicitly and/or implicitly), MAC CE, time pattern and possible combinations of them. The MAC CE based activation mechanism is considered more reliable compared to the DCI based activation mechanism due to HARQ protection, but the reliability comes at the cost of longer latency for the activation. The DCI based approach requires some additional care on the handling of error cases. The error case can occur when a UE misses the BWP switching command in the DCI. Unless the CORESET of the current BWP and that of the target BWP are overlapping, if the UE misses the switching command, the UE cannot receive any more control message and, thus, data. This error case where gNB and UE have different understanding on the active BWP is depicted in Figure. 1. With the DCI based BWP activation/deactivation, the occurrence of error cases is unavoidable. 
It is emphasized that the gravity of missing one DCI containing the BWP switching command is different from missing one DCI containing DL/UL grant, because the UE will be disconnected until recovered from the error. Therefore, the BWP activation/deactivation message needs to be well protected.   
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Figure 1. Illustration of error case with DCI based BWP switching

Observation 1: With the DCI based BWP activation/deactivation, the occurrence of error cases is unavoidable. 

On the other hand, with the DCI based activation/deactivation, how much time would be necessary to perform the BWP switching is unclear. There are two components of time consumption for BWP switching:
· A UE to decode the DCI to read the BWP switching command.
· A UE to perform the actual RF retuning. 
Note that the UE processing time is quite implementation dependent. Therefore, if the first component of time consumption, i.e., PDCCH decoding time, needs to take into account different UE implementations, the BWP switching via DCI may not be very prompt as it is expected.
Observation 2: When taking into account the PDCCH decoding time, the BWP switching via DCI may not be very prompt as it is expected. 

By noting that the BWP switching may involve RF retuning, it should not be the case that the BWP switching occurs very frequently. 

Conclusion 
In this contribution, we compared the BWP activation/deactivation via DCI and MAC CE, and made the following observations:
Observation 1: With the DCI based BWP activation/deactivation, the occurrence of error cases is unavoidable.
Observation 2: When taking into account the PDCCH decoding time, the BWP switching via DCI may not be very prompt as it is expected. 
In addition, we note that the gravity and, thereby, the consequence of missing one DCI containing the BWP switching command is different from missing one normal DCI. Moreover, sine the BWP switching may involve RF retuning, it should be not the case that the BWP switching occurs very frequently.
Given that the DCI based approach has a reliability issue while the benefits of the DCI based approach is unclear, the following proposal is made:
Proposal: MAC CE based BWP activation/deactivation is adopted.
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