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Introduction
In RAN4#94-e meeting, it was agreed to define requirements for new UL BWP switching procedure triggered by persistent UL LBT failure while the details of the requirements are left open [1]:
Active BWP switching:
· Introduce UL BWP switch requirements (delay and interruption) triggered by consistent UL LBT failures
· UL BWP switch requirements triggered by consistent UL LBT failures
· Option 1: Follow DCI and timer-based BWP switch 
· Option 2: FFS 


In this paper, we further discuss this issue.
UL BWP switching delay
Based on the agreement in RAN4 RF room, UE either transmits in all subbands of its configured BWP or it does not transmit at all. While UL LBT detection is done per subband by UE, it is of no use for UE to switch to another configured UL BWP if it has any overlap with the active UL BWP since at least one of the subbands in the configured BWP is the same as active BWP which suffers from consistent LBT failure. This is illustrated in Figure 1 where UE’s active BWP ID#1 is detected to experience consistent LBT failure. There are two other configured UL BWPs with IDs 2 and 3. UL BWP ID#2 should not be a candidate for switching whereas UL BWP ID#3 can be used for switching if it is not detected to experience consistent UL LBT failure.


Figure 1 Candidates for UL BWP switching when consistent UL LBT failure is detected
Proposal 1. If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP has no overlap in frequency domain with its active UL BWP.
In the running CR for TS 38.321, the procedure for this UL BWP switching is described as follows:
[bookmark: _Hlk19608713]The MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity.
RRC configures the following parameters in the lbt-FailureRecoveryConfig:
-	lbt-FailureInstanceMaxCount for the consistent LBT failure detection;
-	lbt-FailureDetectionTimer for the consistent LBT failure detection;
The following UE variable is used for the consistent LBT failure detection procedure:
-	LBT_COUNTER: counter for LBT failure indication which is initially set to 0.
For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:
1>	if LBT failure indication has been received from lower layers:
2>	start or restart the lbt-FailureDetectionTimer;
2>	increment LBT_COUNTER by 1;
2>	if LBT_COUNTER >= lbt-FailureInstanceMaxCount:
3>	trigger consistent LBT failure for the active UL BWP in this Serving Cell;
[bookmark: _Hlk26362676]3>	if this Serving Cell is the SpCell:
4>	if consistent LBT failure has been triggered in all UL BWPs configured with PRACH occasions on same carrier in this Serving Cell:
5>	indicate consistent LBT failure to upper layers.
4>	else:
[bookmark: _Hlk34157513]5>	stop any ongoing Random Access procedure in this Serving Cell;
5>	switch the active UL BWP to an UL BWP, on same carrier in this Serving Cell, configured with PRACH occasion and for which consistent LBT failure has not been triggered;
5>	initiate a Random Access Procedure (as specified in clause 5.1.1).
1>	if the lbt-FailureDetectionTimer expires; or
1>	if lbt-FailureDetectionTimer or lbt-FailureInstanceMaxCount is reconfigured by upper layers:
2>	set LBT_COUNTER to 0.


The start time of UL BWP switch is when UE detects consistent UL LBT failure. Per the above specification, this occurs when UE detects lbt-FailureInstanceMaxCount LBT failure within lbt-FailureDetectionTimer. In other words, if the first detected LBT failure from any UL transmission occurs in slot#n, the BWP switch cannot occur later than n + lbt-FailureDetectionTimer but it can occur earlier depending on when the counter lbt-FailureInstanceMaxCount is exceeded.
Proposal 2. Start point of UL BWP switch delay upon detection of consistent UL LBT failure is slot#n when UE detects lbt-FailureInstanceMaxCount number of LBT failure within lbt-FailureDetectionTimer.
End point of UL BWP switch is when UE is ready to send RACH on the new BWP. 
Proposal 3. End point of UL BWP switch delay upon detection of consistent UL LBT failure is when UE is ready to send RACH on the new UL BWP.
For the delay requirement, we agree that the DCI/timer-based switching delay can be used as baseline. However, since the end point is now the time when UE is ready to send RACH, the delay should include the uncertainty in acquiring the first available RACH occasion. This is similar to TIU  in handover requirements.
Proposal 4. The UL BWP switch delay upon detection of consistent UL LBT failure is TBWPSwitchDelay + TIU where TBWPSwitchDelay is BWP switch delay based on DCI/timer requirements defined in clause 8.6.2 and TIU is the interruption uncertainty in acquiring the first available RACH resource in the new BWP as defined in clause 6.1.1.
UL BWP switching interruptions
In our view, UL BWP switching interruptions can be the same as DCI/timer based BWP switching interruptions occurring within the window defined by BWP switching delay TBWPSwitchDelay.
Proposal 5. UL BWP switching interruptions upon detection of consistent UL LBT failure to be the same as those defined for DCI/timer based active BWP switching and occurring within the window defined by TBWPSwitchDelay. 
Conclusions
Proposal 1. If UE detects consistent UL LBT failure in its active UL BWP, it can switch to another UL BWP only if the other UL BWP has no overlap in frequency domain with its active UL BWP.
Proposal 2. Start point of UL BWP switch delay upon detection of consistent UL LBT failure is slot#n when UE detects lbt-FailureInstanceMaxCount number of LBT failure within lbt-FailureDetectionTimer.
Proposal 3. End point of UL BWP switch delay upon detection of consistent UL LBT failure is when UE is ready to send RACH on the new UL BWP.
Proposal 4. The UL BWP switch delay upon detection of consistent UL LBT failure is TBWPSwitchDelay + TIU where TBWPSwitchDelay is BWP switch delay based on DCI/timer requirements defined in clause 8.6.2 and TIU is the interruption uncertainty in acquiring the first available RACH resource in the new BWP as defined in clause 6.1.1.
Proposal 5. UL BWP switching interruptions upon detection of consistent UL LBT failure to be the same as those defined for DCI/timer based active BWP switching and occurring within the window defined by TBWPSwitchDelay. 
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