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Introduction
In this contribution, we provide timeline for RRC based BWP switching. In RAN4#90, the WF [1] agreed on the following 

· Total RRC-based BWP switch delay from slot n which is the last slot containing RRC reconfiguration command to the slot n+TBD where UE can send RRC reconfiguration complete
· Total BWP switch delay equals TRRC_delay + TBWPswitchDelayRRC
· RRC processing delay TRRC_delay will be defined by RAN2.
· BWP switch delay TBWPswitchDelayRRC will be defined by RAN4. See next slide.
· The UL grant uncertainty for transmitting RRCReconfigurationComplete due to TA and TA_offset during RRC based BWP switching is FFS
In addition, we agreed to consider the following cases 
Case 1: BWP switch to another existing BWP configuration
· No change to any of the existing configured BWPs
Case 2: BWP switch to a new BWP configured by the same RRC re-configuration signaling  
· New BWP configurations are added and activated with different parameters to current active BWP through RRC reconfiguration

Also, RAN2 has agreed TRRC_delay to be 10ms. 
In this contribution, we provide out input on UE timelines (TBWPswitchDelayRRC) for the above-mentioned cases. 
In addition, in RAN4#90, the following was agreement was captured in chair’s notes, 
Agreement: Do not specify 2 different RRC-based BWP switch delays for Case 1 and Case 2, depending on whether new BWP configurations are added.
Discussion
BWP Switch Delay
In terms of processing times at the UE, case 2 will obviously be longer than case 1, since case 1 can be considered a subset of case 2. Since RAN4 has agreed to specify only one set of requirements for both cases, we only need to consider the case 2, where new BWP configurations are being added. 
For this case where the UE can be provided with up to 4 new BWP’s, the processing time for such a message would be of the same order as that for Handover or PScell addition as this could involve complete re-programming of baseband and RF.
It is also our opinion that we should keep the specification simple and not have different versions of this delay for UE’s that support faster or slower DCI based BWP switching or don’t support DCI based switching at all. That will make the specification needlessly complicated without providing any, or minimal, benefit to the network. 
Proposal 2: TBWPswitchDelayRRC should be 10ms for all cases of RRC based BWP switching. 
Note that the above assumes that the UE does not need to set its AGC when switching from one BWP to another. This may not be the case when the channel BW’s in which BWP’s lie are non-contiguous. The AGC would need at least 1 SSB as reference signal. 
Proposal 3: AGC settling time needs to be considered when switching BWP’s in non-contiguous channel BW’s.   AGC settling time shall be 1 SMTC. 
Channel BW Switch
Recently, RAN plenary has agreed to make channel BW UE specific rather than cell specific. This means that the gNodeB can switch UE channel BW via RRC procedure. From UE and procedural standpoint, this will be similar to RRC based BWP switch. Hence, the timeline for channel BW switch should look be similar. 
Proposal 4: Requirement for UE channel BW switching should be specified. The delay will consist of RRC Delay (RAN2) + Channel BW Switching Delay (RAN4)
Proposal 4a: RAN4 to specify channel BW switching delay.
Conclusions
Proposal 1: RAN4 to only define one set of requirements for RRC based BWP switching.  
Proposal 2: TBWPswitchDelayRRC should be 10ms for all cases of RRC based BWP switching. 
Proposal 3: AGC settling time needs to be considered when switching BWP’s in non-contiguous channel BW’s.   AGC settling time shall be 1 SMTC. 
Proposal 4: Requirement for UE channel BW switching should be specified. The delay will consist of RRC Delay (RAN2) + Channel BW Switching Delay (RAN4)
Proposal 4a: RAN4 to specify channel BW switching delay.
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