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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, BWP switching delay requirements for DCI- and timer-based switch were agreed for Type 1 UE (600 us BWP switching delay) and Type 2 UE (2000 us BWP switching delay). It was also agreed not to introduce an additional Type 3 UE with longer BWP switching delay. 
While requirements for DCI- and timer-based BWP switch can be considered finalized, RAN4 still has not started the discussion about requirements for RRC-based BWP switching, which is a mandatory feature for 6-1 capable UE in Rel-15. RAN4 agreed earlier to wait for further RAN2 agreements before defining requirements for RRC-based BWP switch, but in our view RAN4 can progress to some extent even without these further details from RAN2. 
In this contribution we discuss BWP switching delay and interruption requirements for RRC-based BWP switching and their dependency on RAN2 agreements.
Discussion
RRC-based BWP switching delay
BWP switch with RRC in practice means changing the BWP configuration of the currently configured BWP. In other words, RRC-based BWP switch means changes in the RRC-configuration. Thus, the delay for such BWP switch consists of RRC processing delay and the time it takes to change the BWP configuration.  
In earlier meetings, RAN2 has discussed whether BWP switch shall be included in RRC processing delay by defining separate requirements for RRC processing delay with and without BWP switch. However, RAN2 has not been able to make an agreement on RRC processing delays yet. 
With this being the status in RAN2, it is unclear how RAN4 should define BWP switching delay for RRC-based BWP switch, because it is not clear whether BWP switching delay (TBWPswitchDelay) is part of RRC processing delay (TRRC_delay) or not. However, we think the requirements can still be discussed conditionally, depending on whether BWP switching delay is to be added on top of RRC processing delay or not. 
It is not clear whether BWP switch is included in RRC processing delay in 38.331.
In case BWP switch is included in RRC processing delay, we think that BWP switching delay can simply be defined as the RRC processing delay. In case RAN2 decides not to include BWP switch in RRC processing delay, then RAN4 needs to add BWP switching delay on top of RRC processing delay.
If BWP switch is included in RRC processing delay, RRC-based BWP switch delay equals the RRC processing delay (TRRC_delay).
If BWP switch is not included in RRC processing delay, RRC-based BWP switch delay equals RRC processing delay + BWP switching delay (TRRC_delay + TBWPswitchDelay).
For the value of BWP switching delay (TBWPswitchDelay) we think the delay defined for DCI- and timer-based BWP switch can be directly reused, in case BWP switch is not included in the RRC processing delay.
If BWP switch is not included in RRC processing delay, BWP switching delay TBWPswitchDelay can be the same as TBWPswitchDelay for DCI- and timer-based BWP switch.
The requirement for RRC-based BWP switching delay can with these proposals be defined as follows:
· For RRC-based BWP switch, after the UE receives RRCReconfiguration with BWP switching request at slot n on a serving cell, the UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs no later than at slot n + TRRC_delay
· If BWP switch is not part of TRRC_delay, then TBWPswitchDelay should be added on top of the RRC-based BWP switch delay i.e. requirement becomes TRRC_delay + TBWPswitchDelay
The proposed requirement can be modified to reflect RAN2 specifications after RAN2 has made agreements on RRC processing delay.
To speed up the progress in RAN4, we propose to send an LS to RAN2 to ask for clarification on whether BWP switch will be included in RRC processing delay or not. We have provided a draft LS in [2].
Send an LS to RAN2 to ask whether BWP switch will be part of RRC processing delay or not.
Interruptions at RRC-based BWP switching
Like DCI- and timer-based BWP switch, also RRC-based BWP switch would cause interruptions to other cells in a similar manner. In our view, interruption durations and applicability defined for DCI-and timer-based BWP switch can be reused for RRC-based BWP switch. However, there may be a difference in how the location of the interruption is defined. 
Same interruption duration and applicability as for interruptions due to DCI- and timer-based BWP switch shall apply for RRC-based BWP switch.
In the last meeting it was agreed that the beginning of interruption caused by BWP switch shall occur during the BWP switching delay (TBWPswitchDelay). For RRC-based BWP switching delay, BWP switch happens during the RRC reconfiguration procedure, so the requirement should be different. The requirement should be similar as for PSCell addition: The interruption caused by BWP switch is allowed only during the RRC reconfiguration procedure [2].
The interruption caused by BWP switch is allowed only during the RRC reconfiguration procedure.
We have made text proposals to introduce the proposals in this contribution in [3], [4] and [5].
Conclusion
In this contribution we have discussed requirements for RRC-based BWP switching. We have made the following proposals and observations:
BWP switching delay:
1. It is not clear whether BWP switch is included in RRC processing delay in 38.331.
1. If BWP switch is included in RRC processing delay, RRC-based BWP switch delay equals the RRC processing delay (TRRC_delay).
If BWP switch is not included in RRC processing delay, RRC-based BWP switch delay equals RRC processing delay + BWP switching delay (TRRC_delay + TBWPswitchDelay).
If BWP switch is not included in RRC processing delay, BWP switching delay TBWPswitchDelay can be the same as TBWPswitchDelay for DCI- and timer-based BWP switch.
The proposed requirement can be modified to reflect RAN2 specifications after RAN2 has made agreements on RRC processing delay.
Send an LS to RAN2 to ask whether BWP switch will be part of RRC processing delay or not.
Interruptions:
Same interruption duration and applicability as for interruptions due to DCI- and timer-based BWP switch shall apply for RRC-based BWP switch.
The interruption caused by BWP switch is allowed only during the RRC reconfiguration procedure.
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