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1 Introduction
The following agreements were made for the UL LBT impact on measurement reporting in RAN4#92-bis [1]:
· Event-triggered reporting: 
· UE measurement reporting delay is extended to account for UL LBT failures resulting in UE being not being able to transmit, provided the UL resources are configured

· This applies for all UL channel access categories other than the channel access category 1
· Existing reporting requirements apply for the reporting based on the UL channel access category 1
· FFS for aperiodic measurement reporting
· FFS for periodic measurement reporting
In this contribution, we discuss the remaining related issues and analyze the RAN4 specification impact.
2 Discussion
2.1 Event-triggered reporting

The measurement reporting delay is extended by ( which is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt. To avoid unlimited extension of the measurement reporting delay, ( UL shall be limited by (UL,max.
· Proposal 1: For event triggered reporting and when the measurement reporting delay was agreed to be extended, it is extended by min((UL,( UL,max), where (UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt
· ( UL,max is TBD

· Upon exceeding ( UL,max, the UE may abandon the measurement report.
· Proposal 2: The event-triggered measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements.
2.2 Periodic measurement reporting
With periodic measurement reporting, the UE gets periodically scheduled occasions for measurement reporting, so if the UE is not able to report in one occasion due to UL LBT failure, the network may still schedule the UE with additional UL resource in which the UE may get another possibility to report. Therefore, it is important that the measurement result is “remembered” by the UE at least until it gets reported or a newer measurement result is available and the UE is able to report the latest measurement result if it gets additional UL resources after the UL LBT failure. Effectively, this means that the measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement reporting period.
· Proposal 3: For periodic measurement reporting, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension for UL channel access category 1.
2.3 Event-triggered periodic reporting
For event-triggered periodic reporting the agreements from [1] for event-triggering shall apply for the first report. Allow for the next reports, similar to periodic measurement reporting, the UE shall be able to report the latest measurement result if it gets additional UL resources after the UL LBT failure.
· Proposal 4: For event-triggered periodic reporting, the impact of UL LBT failure is accounted for in the same way as for periodic reporting.
· Proposal 5: For the first report, the event-triggered periodic measurement reporting delay can be further extended to account for DL LBT failures, in the same way as for event-triggered reporting.
2.4 Specification impact
The proposed specification wording for measurement reporting in NR-U is as follows.

· Proposal 6: For event-triggered reporting:
· “From the time when the even-triggered reporting fails due to UL CCA failure for the first time, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt, and (UL,max is TBD. Upon exceeding (UL,max, the UE may abandon the measurement report. No extension is allowed for UL channel access category 1 [reference TBD].
Editor’s note: The impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”

· Proposal 7: For periodic reporting:
· “From the time when the periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.”
· Proposal 8: For event-triggered periodic reporting:

· “From the time when the event-triggered periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.
Editor’s note: For the first report, the impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”
· Proposal 9: The measurement reporting requirements are to be captured in:
· TS 38.133
· DL and UL impact: sections 9.2A.4 (intra-frequency), 9.3A.5 (inter-frequency)
· UL impact only: sections 9.4.2.4 (inter-RAT NR-E-UTRA FDD), 9.4.3.4 (inter-RAT NR-E-UTRA TDD)
· TS 36.133
· DL impact only: section 8.1.2.4.21 (E-UTRA FDD -NR)
· DL and UL (for reporting on NR PSCell only) impact: 8.17.4A.1.3 (NR measurements in EN-DC, for reporting on NR PSCell only)
3 Summary
The following have been proposed in this contribution:
· Proposal 1: For event triggered reporting and when the measurement reporting delay was agreed to be extended, it is extended by min((UL,( UL,max), where (UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt
· ( UL,max is TBD

· Upon exceeding ( UL,max, the UE may abandon the measurement report.
· Proposal 2: The event-triggered measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements.
· Proposal 3: For periodic measurement reporting, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension for UL channel access category 1.
· Proposal 4: For event-triggered periodic reporting, the impact of UL LBT failure is accounted for in the same way as for periodic reporting.

· Proposal 5: For the first report, the event-triggered periodic measurement reporting delay can be further extended to account for DL LBT failures, in the same way as for event-triggered reporting.
· Proposal 6: For event-triggered reporting:
· “From the time when the even-triggered reporting fails due to UL CCA failure for the first time, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt, and (UL,max is TBD. Upon exceeding (UL,max, the UE may abandon the measurement report. No extension is allowed for UL channel access category 1 [reference TBD].

Editor’s note: The impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”

· Proposal 7: For periodic reporting:

· “From the time when the periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.”
· Proposal 8: For event-triggered periodic reporting:

· “From the time when the event-triggered periodic reporting fails due to UL CCA failure, the UE measurement reporting delay can be extended by min((UL,( UL,max), where ( UL is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time of the successful reporting attempt, and ( UL,max is the length of one measurement report period. No extension is allowed for UL channel access category 1.
Editor’s note: For the first report, the impact of DL LBT failure is TBD, based on the same approach as in the measurement period requirements.”
· Proposal 9: The measurement reporting requirements are to be captured in:

· TS 38.133
· DL and UL impact: sections 9.2A.4 (intra-frequency), 9.3A.5 (inter-frequency)
· UL impact only: sections 9.4.2.4 (inter-RAT NR-E-UTRA FDD), 9.4.3.4 (inter-RAT NR-E-UTRA TDD)
· TS 36.133
· DL impact only: section 8.1.2.4.21 (E-UTRA FDD -NR)
· DL and UL (for reporting on NR PSCell only) impact: 8.17.4A.1.3 (NR measurements in EN-DC, for reporting on NR PSCell only)
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