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1	Introduction
In the last two RAN4 meetings, the following was stated in the Way Forwards: 
RAN4 92 [1]
· Active BWP Switching
· The basic time period over which the BWP switching occurs shall be the same as defined in the existing requirements (applies for DCI-, timer-, and RRC-based active BWP switching)
· The impact of LBT failures on PDSCH reception or PUSCH transmission after the BWP switching needs further investigation
· The duration of interruption on a serving cell in licensed band or unlicensed band or due to BWP switching on a licensed or unlicensed band can be based on the existing interruption requirements

RAN4 92bis [2]
· If the delay due to the DL LBT failure in the target BWP becomes too long then:
· Some UE may not have a valid scheduling grant for transmitting in UL there may be additional delay to receive the grant for transmitting PUSCH
· Some UE may need to perform AGC setting
· UE behavior is FFS with respect to TDL,max  and TUL,max
· TDL,max  is the maximum allowed duration over which the DL signal/channel is unavailable at the UE (“DL signal/channel” is TBD) after the UE has completed the DL BWP switching
· TUL,max is the maximum allowed duration over which the UE was not able to transmit the UL signal/channel due to UL LBT (“UL signal/channel” is TBD) after the UE has completed the UL BWP switching

In this document, we discuss the active BWP switch delay and the UE behaviour under DL or UL LBT failure in the new active BWP.
2	Discussion
In meetings RAN4 92 and 92 bis, RAN4 has agreed on the active BWP switch delay for NR-U and in studying the UE behavior in the new active BWP, when the DL or UL transmissions in the new active BWP are blocked by LBT failure.
Before discussing the UE behaviour under such conditions, it is relevant to take a look in the NR Rel-15 requirements for active BWP switch, which were already agreed to be used as baseline for the NR-U active BWP switch requirements. The requirements in TS 38.133 are related to the delays in which the UE shall complete the switch of active DL and or UL BWP. In TS 38.133 the delay is defined from the moment that the UE receives the command, or the timer expires, until the moment that the UE is able to receive PDSCH or transmit PUSCH on the new active BWP. Note that the delay requirement, for DCI or timer based active BWP switch, is not defined based on any UE feedback. Therefore, it is independent of the DL or UL LBT failure. In R15 NR, a DCI switching BWP is acknowledged by HARQ-ACK feedback for scheduled PDSCH or by transmission of scheduled PUSCH. However, the R15 BWP switching delays are smaller than maximum allowed COT duration, and ACKs can be scheduled reliably in shared COT with LBT CAT1 or LBT CAT2. 
DCI-based and timer-based BWP switching delay is not dependent on UE’s acknowledgement. 
Acknowledgment for BWP switching DCI may be received reliably within gNBs shared COT
For RRC based BWP switch delay, TS 38.133 defines the BWP switching delay as the time between the UE receives the BWP switch request, until the time in which the UE shall be able to receive PDSCH/PDCCH or transmit PUSCH on the new BWP. The requirement is:
DL slot , where 
DL slot n is the last slot containing the RRC command, and 
 is the length of the RRC procedure delay in millisecond as defined in clause 12 in TS 38.331 [2], and
 is the time used by the UE to perform BWP switch.
In TS 38.331, the  is defined as: the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). 
The active BWP switch delay defined in TS 38.133, either based on DCI, timer or RRC, accounts the delay between the command is received or the timer expires, until the time in which the UE shall be ready to receive or transmit in the new active BWP, rather than the moment in which the channel is available at the new BWP for transmission or reception.
For RRC based active BWP switch delay, the NR Rel-15 RRC processing delay excludes delays caused by scheduling, random access procedure or physical layer synchronization in R15 NR. 
In the new active BWP, there is indeed a possibility of DL or UL LBT failures after the active BWP switch, but this is not related to the definition of the switching delay. 
The reception of PDSCH or transmission of PUSCH in the new BWP are not part of the active BWP switch delay defined in TS 38.133.
The extra time introduced by DL or UL LBT failures in the new active BWP shall not be included in the active BWP switch delay. 
Additionally, there are mechanisms being defined that can handle DL or UL LBT failures. For example, for DL LBT failure: either a new active BWP switch is triggered by the expiration of the inactivity timer, or, in the last case, it will be detected by RLM. Considering UL LBT failures, for example, in case consistent UL LBT failures are detected, the following was agreed in the last RAN2 meeting: Agreements:
1) MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2) The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3) The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 
4) When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5) “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6) When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell



There are other mechanisms to handle DL or UL LBT failures in NR-U.
No new UE behaviour is needed in RAN4 specification to account for UL or DL LBT failures in the new active BWP.
If Proposal 2 is agreed, there is no need to introduce a new section in TS 38.133 for the NR-U active BWP switch requirements. The applicability of the requirements of NR Rel-15 can be extended to NR-U.
3	Conclusion
1. DCI-based and timer-based BWP switching delay is not dependent on UE’s acknowledgement. 
1. Acknowledgment for BWP switching DCI may be received reliably within gNBs shared COT
1. The active BWP switch delay defined in TS 38.133, either based on DCI, timer or RRC, accounts the delay between the command is received or the timer expires, until the time in which the UE shall be ready to receive or transmit in the new active BWP, rather than the moment in which the channel is available at the new BWP for transmission or reception.
1. For RRC based active BWP switch delay, the NR Rel-15 RRC processing delay excludes delays caused by scheduling, random access procedure or physical layer synchronization in R15 NR. 
1. The reception of PDSCH or transmission of PUSCH in the new BWP are not part of the active BWP switch delay defined in TS 38.133.
1. [bookmark: _GoBack]There are other mechanisms to handle DL or UL LBT failures in NR-U.
1. The extra time introduced by DL or UL LBT failures in the new active BWP shall not be included in the active BWP switch delay. 
No new UE behaviour is needed in RAN4 specification to account for UL or DL LBT failures in the new active BWP.
If Proposal 2 is agreed, there is no need to introduce a new section in TS 38.133 for the NR-U active BWP switch requirements. The applicability of the requirements of NR Rel-15 can be extended to NR-U.
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