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Introduction
In RAN2#107bis, the following was agreed:
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

In RAN2#107, the following was agreed:
	1. L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
2. The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
3. UL LBT failures are detected per BWP
4. 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
5. 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 provide more details on the reporting of UL LBT failure.  	
Discussion
Use of MAC CE to report failure on PCell and PSCell
During RAN2#107bis, an agreement has been reached on sending a MAC CE to report the consistent LBT failure to the node where the SCell belongs. At the same time, there is a FFS on whether this agreement should extend for the PCell and PSCell. Extending the agreement means for every successful recovery via BWP switching will trigger a LBT failure report via MAC CE. The proponents stated that it is useful for gNB to know the reason for the BWP switch. In our view, gNB can implicity deduce the reason, since this is the only autonomous BWP switch in the specification. All other BWP switch scenarios shown below are initiated or known by gNB:
· By PDCCH: A specific BWP can be activated by BWP indicator in DCI format 0_1 (UL grant) or DCI format 0_1 (DL scheduling)
· By bwp-Inactivity expiration: Know by gNB
· By RRC signaling: RRC reconfiguration
· By MAC entity itself due to lack of PRACH resources on the active cell
In an unlicensed environment, due to sharing the spectrum with other technology, the less transmission is better. Hence, we proposed not to send a MAC CE to report a consistent UL LBT failures in PCell(and PSCell).
Proposal#1: There is no need to send a MAC CE to report a consistent UL LBT failures in the active BWP of PCelll and PSCell after successful BWP switching.
Information reporting for SCG and SCell
In RAN2#107bis, we agreed to report failure information via:
· SCG failure information for the PSCell after exhausting all BWPs
· SCellLBTFailureIndication for the Scell (based on SCell failure reporting for beam failure under the  eMIMO WI. See RAN2#107 agreement 4)
However, there is no agreement on what parameters to report, we see the following as essential parameters to report:

· Serving cell where the consistent and systematic LBT failure occurs
· BWP(s) where the consistent LBT failure has occurred

Proposal#2: Include the following parameters in the message (SCG failure information for consistent LBT failure in PSCell and MAC CE (e.g. SCellLBTFailureIndication MAC CE) for consistent LBT failure in SCell) that reports UL LBT failure information:
· Serving cell where the consistent and systematic LBT failure occurs
· BWP(s) where the consistent LBT failure has occurred (for the PSCell failure case).

Handling of UL LBT failure for PCell in MR-DC
In RAN2#107bis, the following was agreed:
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.  
For a PCell in a MR-DC configuration, NR-u should take advantage of the work done by the DC-CA work item on Fast MGC link recovery to recover the PCell from consistent UL LBT failure via the SCG. The following diagram how it is done.


Figure 1
0. UE detected consistent UL LBT failure in current BWP and has attempted all other BWPs
1. Send MCGFailureInformation via ULInformationTransferMRDC. Set failure type to UL-LBT-failure. Need to add new failureType = UL-LBT-failure to the MCGFailureInformation message as defined by DC-CA
2. SN transfer the encapsulated message to MN. 
3. MN decide the course of action based on failure type = UL-LBT-failure. 
4. MN transfer the encapsulated message to SN
5. SN sends RRC message to UE via DLInformationTransferMRDC
6. UE process the RRCReconfiguration 

Observation#1: As shown in figure 1, if NR-u can be setup as an MCG, the entire mechanism of Fast MCG link recovery can be used to fast recover a MSG PCell from UL LBT failure by adding a few parameters.

The content of MCGFailure information is being defined in DC-CA WI, NR-u need to review the message and include the following parameters:
· BWP(s) where the consistent LBT failure has occurred
· “ul-LBT-failure”as one of the failureType


A snapshot of the MCGFailureInformation Message from the latest 38.331 CR is provided in the appendix.

Proposal#3: RAN2 to review the content of MCGFailureInformation message and include the following parameters:
· BWP(s) where the consistent LBT failure has occurred
· “ul-LBT-failure”as one of the failureType

Conclusion
It is requested that RAN 2 discuss and adopt the following observation and proposals:
Proposal#1: There is no need to send a MAC CE to report a consistent UL LBT failures in the active BWP of PCelll and PSCell after successful BWP switching.
Proposal#2: Include the following parameters in the message (SCG failure information for consistent LBT failure in PSCell and MAC CE (e.g. SCellLBTFailureIndication MAC CE) for consistent LBT failure in SCell) that reports UL LBT failure information:
1. Serving cell where the consistent and systematic LBT failure occurs
1. BWP(s) where the consistent LBT failure has occurred (for the PSCell failure case).

[bookmark: _GoBack]Observation#1: As shown in figure 1, if NR-u can be setup as an MCG, the entire mechanism of Fast MCG link recovery can be used to fast recover a MSG PCell from UL LBT failure by adding a few parameters.
Proposal#3: RAN2 to review the content of MCGFailureInformation message and include the following parameters:
1. BWP(s) where the consistent LBT failure has occurred
1. “ul-LBT-failure”as one of the failureType

Appendix
MCGFailureInformation message
-- ASN1START
-- TAG-MCGFAILUREINFORMATION-START

MCGFailureInformation-r16 ::=             SEQUENCE {
    criticalExtensions                         CHOICE {
        mcgFailureInformation-r16                MCGFailureInformation-r16-IEs,
        criticalExtensionsFuture                 SEQUENCE {}
    }
}

MCGFailureInformation-r16-IEs ::=         SEQUENCE {
    failureReportMCG-r16                         FailureReportMCG-r16            OPTIONAL,
    nonCriticalExtension                         SEQUENCE {}                  OPTIONAL
}

[bookmark: _Hlk535235836]FailureReportMCG-r16 ::=                   SEQUENCE {
    failureType-r16                                ENUMERATED {
                                                           t310-Expiry, randomAccessProblem,
                                                           rlc-MaxNumRetx, spare},
    measResultFreqList-r16                           MeasResultList2NR,                                        OPTIONAL,
    measResultFreqListEUTRA-r16                     MeasResultList2EUTRA                                                         OPTIONAL,
    measResultSCG-r16                       OCTET-STRING (CONTAINING MeasResultSCG-Failure)      OPTIONAL,
    measResultSCG-EUTRA-r16                          OCTET-STRING                                               OPTIONAL,
    ...
}

MeasResultList2NR ::=                      SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

MeasResultList2EUTRA ::=                    SEQUENCE (SIZE (1..maxNrofServingCellsEUTRA)) OF MeasResult2EUTRA

-- TAG-MCGFAILUREINFORMATION-STOP
-- ASN1STOP
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