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1 Introduction
In RAN4#93, the following agreements [1] were made on:
· Event triggered reporting: 
· FFS: UE shall abandon the measurement report when the extension (UL, i.e., 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, exceeds (UL,max
· The extension is
· Option 1: determined by RAN1/RAN2 specifications

· Option 2: a pre-defined value

· measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements
· Periodic measurement reporting:
· FFS: UE measurement reporting delay is extended by ( UL ≤ ( UL,max where ( UL,max is limited by Treport (Treport  is the length of one measurement report period), or until the new measurement is available
· Option 1: (UL,max is determined by RAN1/RAN2 specifications

· Option 2: (UL,max is a pre-defined value

· No extension for UL channel access category 1
· Event-triggered periodic reporting:
· UL impact is accounted for based on the same principle as for periodic reporting
· For the first report, the measurement reporting delay is further extended to account for DL LBT failures, in the same way as for event-triggered reporting
· 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)
In RAN4#92-bis, the following related agreements [2] were made:
· 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
The related RAN2 agreements are below.
RAN2#107 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. 


RAN2#107bis agreements:
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:
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.  FFS if anything additional is needed for SpCell.  

5. FFS on how to cancel MAC CE (at the point of assembly) [CB] 

6. 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 [CB]

7. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 

8. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used

In this contribution, we discuss the remaining issues related to UL LBT and measurement reporting in NR-U.
2 Discussion
According to the measurement reporting delay requirements in Rel-15 NR, the delay uncertainty is 2 x TTIDCCH. , assuming no delay due to other RRC signaling, with the delay defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. In NR-U, the UE may not be able to transmit on the configured resources due to UL LBT failure, which may happen once in a while or may be consistent, but in either case an additional measurement reporting delay will occur.
According to the new RAN2 procedure, the UE detects the consistent uplink LBT failures upon expiry of lbt-FailureDetectionTimer or upon reaching lbt-FailureInstanceMaxCount consistent uplink LBT failure events.
It has been earlier agreed by RAN4 that the measurement reporting delay needs to be extended for NR-U to account for UL LBT failures. Taking into account the RAN2 agreements, the measurement reporting delay cannot exceed the time of detecting the consistent UL LBT failure upon which a corresponding failure recovery procedure would be triggered. But until that, it shall be assumed that a successful reporting may still happen while the reporting delay may occur.
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 or the time when a consistent UL LBT failure is detected, whichever occurs first. Corresponding RAN2 procedures are then triggered upon consistent UL LBT failure detection.
· Proposal 1: For event triggered reporting, the measurement reporting delay due to UL LBT failures 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 the time period from the time of the first reporting attempt failed due to UL CCA failure until the time when the UE detects consistent UL LBT failure and the corresponding RAN2 procedure is triggered [TS 38.321].
· No extension for UL channel access category 1, i.e., (=0.
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 is extended by min((UL,( UL,max, Treporting), 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, ( UL,max is the time period from the time of the first reporting attempt failed due to UL CCA failure until the time when the UE detects consistent UL LBT failure and the corresponding RAN2 procedure is triggered.
· Proposal 2: For periodic and event-triggered periodic measurement reporting, the UE measurement reporting delay due to UL LBT failures is extended by (=min((UL,( UL,max, Treporting), 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, 
· ( UL,max is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time when the UE detects consistent UL LBT failure and the corresponding RAN2 procedure is triggered [TS 38.321], 
· Treporting is the measurement reporting interval.

· No extension for UL channel access category 1, i.e., (=0.
2.3 Event-triggered periodic reporting

It has been already agreed that the measurement reporting delay extension due to UL LBT failures is defined similarly to that for periodic reporting.

3 Summary

The following have been proposed in this contribution.

· Proposal 1: For event triggered reporting, the measurement reporting delay due to UL LBT failures 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 the time period from the time of the first reporting attempt failed due to UL CCA failure until the time when the UE detects consistent UL LBT failure and the corresponding RAN2 procedure is triggered [TS 38.321].

· No extension for UL channel access category 1, i.e., (=0.
· Proposal 2: For periodic and event-triggered periodic measurement reporting, the UE measurement reporting delay due to UL LBT failures is extended by (=min((UL,( UL,max, Treporting), 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, 
· ( UL,max is the time period from the time of the failed periodic reporting occasion due to UL CCA failure until the time when the UE detects consistent UL LBT failure and the corresponding RAN2 procedure is triggered [TS 38.321], 

· Treporting is the measurement reporting interval.

· No extension for UL channel access category 1, i.e., (=0.
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