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Introduction
In RAN4#97e, the applicability of RRC based BWP switch delay requirements was discussed and an agreed LS [1] was sent to RAN2 to ask the clarification from RAN2 perspective. RAN2 has discussed this issue in RAN2#113e and a replied LS [2] was agreed and sent to RAN4. 
In this contribution we discuss and give our view on the applicability of RRC based BWP switch delay requirements on single CC.
Discussion
In the agreed response LS [2] from RAN2, the response from RAN2 is showed as below:
	RAN2 thanks RAN4 for their enquiry on the topic of RRC based BWP switching and would like to provide the below responses to the questions asked. 
1. On whether RRC reconfiguration can change any parameter of the already active BWP of an activated SCell or SpCell.

[bookmark: _Hlk65165116]Response: According to the RAN2 specification the NW can change any parameters of an already active BWP of an SPCell or an SCell with the exception that the modification of firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id  for an SCell is not allowed (for both Rel-15 and Rel-16).  The modification of firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id  for an SCell is allowed by first releasing and subsequently adding the SCell, and this is not considered by RAN2 as a BWP switch. 

2. On whether the RRC reconfiguration without modification of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id for an activated SCell or SpCell can trigger a BWP switch.

Response: RAN2 confirms that an RRC message with a firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id that is different from the UE’s current BWP ID, results in a BWP switch for an SpCell. And in Rel-15 or in Rel-16, the BWP switching for SCell using RRC message is not be possible.

According to RAN2 specifications, the reconfiguration of any parameters (with the exception of firstActiveDownlinkBWP-Id or firstActiveUplinkBWP-Id as mentioned earlier) of an already active BWP of an SPCell or an Scell is allowed for  both Rel-15 and Rel-16. However, RAN2 has not specified whether this is a BWP switch or not, i.e. it would require further discussion on whether particular parameter change would cause BWP switch or not and RAN2 does not intend to discuss this. 
[bookmark: _Hlk65166204]Furthermore, RAN2 would like to inform RAN4 that during the RRCResume/RRCSetup procedure for the PCell, the active BWP parameters change for the UE or the BWP can be switched.



 
According to the above RAN2 response, it is clear that RRC reconfiguration involving active BWP switch is only allowed for PCell or PSCell. Network can change any parameters of an active BWP except firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an SCell, but RAN2 has not specified whether particular parameter change is a BWP switch or not and need further discussion. Since many UE configuration parameters are part of BWPs in NR, it was never even considered that changing UE configuration would require BWP change as such so RAN2 has not taken a firm stance on that.
In 38.133, we have defined the RRC-based BWP switch requirements for RRC reconfiguration involving active BWP switch or parameter change of its active BWP. 
	For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (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 on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n


 
In RAN2 requirements, the active BWP parameters change for the UE or the BWP can be switched during RRCResume/RRCSetup procedure for the PCell. From Network side, network can change any parameters of an active BWP except firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id for an SCell.  Even though RAN2 has not specified whether particular parameter change would cause BWP switch or not, RAN4 could consider the active BWP parameter change in RRC-based BWP switch requirements in RAN4. But this would mean UE can cause interruptions even when a parameter not at all related to RF changes (e.g. addition or release of SPS configuration, both of which are under PDCCH-Config). Since BWP switch may require interruptions, this means that the NR performance suffers because network has to assume UE cannot be scheduled during the "BWP switch".  
[bookmark: _Hlk71673751]Observation 1: Allowing any reconfiguration of BWP parameters to cause "BWP switch" will impact NR system performance as UE cannot be scheduled during interruption time allowed by BWP switching.
However, as this has already been decide in Rel-15 for SpCells, it is difficult to change that now and in last meeting, the same issue was discussed for RRC-based BWP switch on multiple CCs in RRM enhancement WI, and it was agreed that RRC-based BWP switch on multiple CCs is applicable for SCells with the parameter change except the parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id. The clarification was captured in the draftCR [3].
The same principle is applicable for single CC. The RRC-based BWP switch is applicable from Rel-15 for SpCell, and RAN4 shall support RRC-based BWP switch on SCell with any parameter change except parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id, The agreed applicability in [3] can be applied for single CC also. 
1. [bookmark: _Hlk68259041]Clarify that RRC-based BWP switch on single CC is appliable for SCells with any parameter change except the parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id both in Rel-15 and Rel-16
In another hand, considering Rel-15 requirements are in stable phase already and UE chipset vendors has implemented based on Rel-15, it will also depend on the already implementation in UE chipsets. If the implementation does not support RRC-based BWP switch for SCell, we can skip it in Rel-15 and only support from Rel-16 from RAN4 specification. With this situation, We will have two approach for Rel-15 and Rel-16. In Rel-15, the RRC-based BWP switch on single CC requirements are only applicable for SpCell. In Rel-16, the proposal #1 would be applied. 
1. Clarify that RRC-based BWP switch on single CC is only applicable for SpCell in Rel-15 and Clarify that RRC-based BWP switch on single CC is appliable for SCell with any parameter change except the parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id both in Rel-16.
CR on RRC-based BWP switch on single CC in Rel-15 are captured the Proposal 1 in [3].
Conclusion
In this contribution we have discussed remaining open issues about the applicability of RRC based BWP switch delay on single CC requirements. We have the following observation and made the following proposals:
Observation 1: Allowing any reconfiguration of BWP parameters to cause "BWP switch" will impact NR system performance as UE cannot be scheduled during interruption time allowed by BWP switching.
1. Clarify that RRC-based BWP switch on single CC is appliable for SCells with any parameter change except the parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id both in Rel-15 and Rel-16
1. Clarify that RRC-based BWP switch on single CC is only applicable for SpCell in Rel-15 and Clarify that RRC-based BWP switch on single CC is appliable for SCell with any parameter change except the parameters firstActiveDownlinkBWP-Id and firstActiveUplinkBWP-Id both in Rel-16.
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