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According to the previous RAN2 meeting discussion, RAN2 achieved the following consensus for the UL LBT failure:
	RAN2#105 meeting agreements:
Consistent LBT failures can lead to RLF, at least for UL transmissions, for which consistent failures can currently eventually lead to RLF 

	RAN2#105bis meeting agreements:
Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection

	RAN2#107 meeting agreements:

L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 

Chair summary on the baseline mechanism above: The BFD inspired mechanism seems to be supported by many, but there is also some concerns. For now Agree it as a baseline mechanism to allow further review later, to understand whether further enhancements are needed.


In this contribution, we discuss some remaining issues related to the uplink LBT failure.
 Discussion 
UL LBT failure detection
[bookmark: _GoBack]According to the RAN2#105/105bis meeting agreements quoted above, the UL LBT failure needs to count “consistent” UL LBT failure. According to the RAN2#107 meeting agreements, the LBT failure counter increments by one when one UL LBT failure occurs. However, it is not clear how to handle the LBT failure counter when an UL transmission succeeds after LBT. If the UE ignores the success of the UL transmission, then the LBT failure count is not consecutive (i.e. not “consistent”) and causes more unnecessary LBT failure recoveries. To be more aligned with the previous RAN2 agreements, we consider that the UL LBT failure counter should reset when one uplink transmission succeeds (e.g. when the MAC receives the LBT success indication from the PHY).
Proposal 1: The UL LBT failure counter resets when one uplink transmission is successful.
Regarding how to configure the LBT failure detection parameters (i.e. maximum value for the UL LBT counter and timer), as RAN2 agreed that the UL LBT failures are detected per BWP. We think that the configuration of the UL LBT failure detection should be per BWP.
Proposal 2: The configuration (i.e. maximum value for the UL LBT counter and timer) of uplink LBT detection is per BWP.
According to the MAC specification for the BFR, the BFI_COUNTER resets when the beam failure detection configuration is reconfigured. From our understanding, the same principle of the BFR can be reused also for the UL LBT failure detection.
	38.321 [1]:
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:
2>	set BFI_COUNTER to 0.


Proposal 3: The UE resets the UL LBT failure counter and timer when the configuration of the uplink LBT detection is reconfigured.
According to the MAC running CR of NR-U as quoted below, it seems that some extra UE behaviours needs to specified for the successful recovery of the UL LBT failure. 
	[1>	if the recovery mechanism (FFS) is successful:
2>	set LBT_COUNTER to 0;
2>	consider the LBT Failure Recovery procedure successfully completed.]


However according to our understanding, there is no need to define any condition to determine the successful completion of the UL LBT failure recovery. For example, the network would anyway sends a new configuration (e.g. changing the serving frequency) which reconfigures the LBT failure configuration.
Proposal 4: No extra UE behaviour needs to be defined for the successful completion of the UL LBT failure recovery.
UL LBT failure recovery
According to the RAN2#107 meeting agreement, the UE reports the UL LBT failure of the PSCell and SCell(s). However it is not clear how the UE handles the UL LBT failure of the PCell. From our understanding, one simple solution would be to trigger RRC connection reestablishment to allow the UE to select to a non-congested frequency, as the legacy RLF. 
Proposal 5: For the PCell uplink LBT failure, the UE triggers RRC connection re-establishment if the AS security is activated, and goes to IDLE if the AS security is not activated.
According to the current cell selection procedure [2], the UE only considers the RSRP/RSRQ for the selected frequency. Then it is quite possible that the UE selects again on 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 6: At the RRC connection re-establishment triggered by the uplink LBT failure, the UE should select a frequency which is not congested.
Regarding the RRC signalling procedure (e.g. re-establishment procedure) for the PCell uplink LBT failure, as there is only one spare code point for the ReestablishmentCause, we consider that “otherFailure” can be re-used as the reestablishmentCause in the “RRCReestablishmentRequest” message for the PCell uplink LBT failure.
Proposal 7: For the PCell uplink LBT failure, the reestablishmentCause in the RRCReestablishmentRequest message is set to otherFailure.
For the PCell uplink LBT failure, we consider that alike the legacy LTE RRC connection reestablishment 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 8: The UE can indicate the availability of the UL LBT failure information via the RRCReestablishmentComplete message.
Proposal 9: 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 and the failed cell index. 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 10: The uplink LBT failure information reported by the UE includes the failed BWP index, the failed cell 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 UL LBT failure counter resets when one uplink transmission is successful.
Proposal 2: The configuration (i.e. maximum value for the UL LBT counter and timer) of uplink LBT detection is per BWP.
Proposal 3: The UE resets the UL LBT failure counter and timer when the configuration of the uplink LBT detection is reconfigured.
Proposal 4: No extra UE behaviour needs to be defined for the successful completion of the UL LBT failure recovery.
Proposal 5: For the PCell uplink LBT failure, the UE triggers RRC connection re-establishment if the AS security is activated, and goes to IDLE if the AS security is not activated.
Proposal 6: At the RRC connection re-establishment triggered by the uplink LBT failure, the UE should select a frequency which is not congested.
Proposal 7: For the PCell uplink LBT failure, the reestablishmentCause in the RRCReestablishmentRequest message is set to otherFailure.
Proposal 8: The UE can indicate the availability of the UL LBT failure information via the RRCReestablishmentComplete message.
Proposal 9: The gNB can fetch the UL LBT failure information as indicated via the RRCReestablishmentComplete message.
Proposal 10: The uplink LBT failure information reported by the UE includes the failed BWP index, the failed cell index and the measurement results (i.e. RSRP/RSRQ/RSSI/CO) of the serving/neighbour cells.
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