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According to the RAN2#107bis and the RAN2#108 meeting discussion on the UL LBT failure [1] [2], RAN2 made the following agreements:
RAN2#107bis
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

RAN2#108
Agreements:
1. UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.
2. MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.
3. The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
4. The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  
5. As a baseline, the format of the LBT failure MAC CE is a bitmap to indicate if corresponding serving cell has declared consistent LBT failure.
6. Cancel the consistent LTB failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
7. When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure.  
8. FFS When UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated.  
9. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 
10. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used
	RAN2#108
Agreements:
=>	The UE will only try on BWP(s) that it has not yet already tried



In this contribution, we discuss the remaining issues for the UL LBT failure based on the running MAC CR for NR-U.
Discussion
Cancellation of the consistent LBT failure
According to the MAC running CR discussion for NR-U, the triggered consistent LBT failure is canceled when a MAC PDU including the LBT failure MAC CE is transmitted. The text from the MAC running CR is extracted as follows. 
	[bookmark: _Hlk27579438]The MAC running CR discussion for NR-U:
1>	if a MAC PDU is transmitted, regardless of LBT failure indication from lower layers, and this PDU includes the LBT failure MAC CE:
2>	cancel the triggered consistent LBT failure(s) in the Serving Cell(s) indicating consistent LBT failure in the transmitted LBT failure MAC CE.
Editor’s Note: FFS if this cancellation is enough, and if cancelling in 5.9, 5.11, 5.12 and 5.15 is needed. This is aligned with the BFR cancellation in eMIMO WI and the already agreed BSR cancelation for NR-U. This implements the agreement 
“Cancel the consistent LTB failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).”


According to the MAC running CR of the eMIMO WI [4] as extracted below, the SCell BFR is canceled when a PDCCH indicating a new transmission for the HARQ process used for the SCell BFR MAC CE (which is used as the confirmation for the SCell BFR MAC CE according to the eMIMO agreements) is detected.
	The MAC running CR discussion for eMIMO:
1>	else if the Serving Cell is SCell; and
1>	if a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the SCell BFR MAC CE which contains beam failure recovery information of this Serving Cell:
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.


According to the RAN2 agreements given above, the cancellation of the consistent LBT failure is ideally to align with BFR. We consider that the same principle (e.g. the confirmation for the SCell BFR MAC CE) as used for eMIMO can be reused for the consistent LBT failure.
Proposal 1: The consistent LBT failure is canceled when a PDCCH indicating a new transmission for the HARQ process used for the LBT Failure MAC CE is received.
According to the current MAC running CR, the consistent LBT failure can be triggered when “LBT_COUNTER >= lbt-FailureInstanceMaxCount”. And the LBT_COUNTER can only reset when “lbt-FailureDetectionTimer or lbt-FailureInstanceMaxCount is reconfigured by upper layers” or when the corresponding BWP is activated. Then when the LBT Failure MAC CE is transmitted, LBT_COUNTER which would still increase may continuously keep triggering the consistent LBT failure of the same serving cell, and then cause lots of redundant transmission of the LBT Failure MAC CE. From our understanding, the UE behaviours for the LBT_COUNTER could also be aligned with the BFI_COUNTER of the eMIMO WI. Then the UE resets the LBT_COUNTER when the LBT Failure MAC CE is successfully transmitted.
Proposal 2: The LBT_COUNTER is set to “0” when a PDCCH indicating a new transmission for the HARQ process used for the LBT Failure MAC CE is received.
Suspension of the other UL transmission
When the UE switches its BWP due to the consistent LBT failure, the UE would trigger a RACH procedure at the target BWP. It is still FFS whether RAN2 should specify any extra UE behaviours to suspend the UL transmissions other than PRACH. According to the current MAC specification, when a BWP is activated, the UE would send PUCCH/SRS/CG as configured by the gNB. According to our understanding, the dedicated UL resources including PUCCH/SRS/CG could still be used to inform the gNB that the UE has switched its active BWP, without any extra UE behaviour change in the specification. As such we consider that the UE should keep the uplink transmission (as already captured in the current specification) other than RACH in the target BWP when the active BWP is switched due to the consistent LBT failure.
Proposal 3: As already captured in the current MAC specification, the UE keeps the uplink transmission other than RACH in the target BWP when the active BWP is switched due to the consistent LBT failure.
PCell LBT failure recovery 
According to the current cell selection procedure [5], the UE only considers the RSRP/RSRQ for the selected frequency. Then it is quite possible that the UE selects again the congested PCell frequency according to the current cell selection criterion. Then to avoid selecting to the failed/congested frequency, we consider that the UE should select to a frequency which is not congested (e.g. based on RSSI/CO).
Proposal 4: At the RRC connection re-establishment triggered by the uplink LBT failure, the UE should select a frequency which is not congested.
For the PCell uplink LBT failure, we consider that alike the legacy LTE RRC connection re-establishment procedure, the UE should also report the PCell uplink LBT failure to gNB (e.g. by indicating the lbtFailure-infoAvailable via RRCReestablishmentComplete message). Then the gNB can fetch the failure report from the UE. This is for the maintenance (e.g. configuration optimization) of the network.
Proposal 5: The UE can indicate the availability of the UL LBT failure information via the RRCReestablishmentComplete message.
Proposal 6: The gNB can fetch the UL LBT failure information as indicated via the RRCReestablishmentComplete message.
Regarding the detailed content reported by the UL failure report, we consider that the UE should at least indicate the failed BWP index. The indication of the failed BWP index is to avoid the ambiguity on the failed BWP, as the active BWP could be changed (e.g. via DCI) when the UE is reporting the UL LBT failure of the PCell and the gNB does not know the exact timing when the UL LBT failure occurs at the PCell. For example, after the gNB sends the BWP switching DCI, the UE could initiate the re-establishment due to the consistent UL LBT failure. However, the consistent UL LBT failure could happen at either the source BWP or the target BWP. Additionally, the UE can provide the measurement results of the serving/neighbour cells in order to help the network to change the serving cell to a non-congested cell.
Proposal 7: The uplink LBT failure information reported by the UE includes the failed BWP index and the measurement results (i.e. RSRP/RSRQ/RSSI/CO) of the serving/neighbour cells.
Conclusions
Based on the analysis given above, we have the following proposals：
Proposal 1: The consistent LBT failure is canceled when a PDCCH indicating a new transmission for the HARQ process used for the LBT Failure MAC CE is received.
Proposal 2: The LBT_COUNTER is set to “0” when a PDCCH indicating a new transmission for the HARQ process used for the LBT Failure MAC CE is received.
Proposal 3: As already captured in the current MAC specification, the UE keeps the uplink transmission other than RACH in the target BWP when the active BWP is switched due to the consistent LBT failure.
Proposal 4: At the RRC connection re-establishment triggered by the uplink LBT failure, the UE should select a frequency which is not congested.
Proposal 5: The UE can indicate the availability of the UL LBT failure information via the RRCReestablishmentComplete message.
Proposal 6: The gNB can fetch the UL LBT failure information as indicated via the RRCReestablishmentComplete message.
Proposal 7: The uplink LBT failure information reported by the UE includes the failed BWP index and the measurement results (i.e. RSRP/RSRQ/RSSI/CO) of the serving/neighbour cells.
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