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1	Introduction
 In the last RAN4 meetings, the following was agreed [1]:Agreements in RAN4 92 bis
· 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

Agreements in RAN4 93
· UL LBT and Measurement Reporting
· 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


In this document, we discuss the effect of UL LBT failure on measurement reporting.
2	LBT failure in measurement reporting
RAN1 defined different categories of the LBT procedure. The only one that does not depend on the UE assessing the availability of the channel is category 1, in which the UE can use the transmission opportunity acquired by gNB. In all other categories, there is an uncertainty about the UE transmission, since the vacancy of the channel cannot be assumed.
In this context, the UE measurement reporting delay might be affected by the channel conditions, therefore RAN4 has started working on the definition of new requirements, considering this specificity of the unlicensed spectrum in band n46. 
For event-triggered and periodic event triggered reporting, the specification mentions that the reporting delay shall be less than TSSB_measurement_period_intra for intra-frequency measurements, TSSB_measurement_period_inter for inter-frequency measurements. For NR-U, these periods have been extended to consider the LBT failure in downlink, consequently also extending the reporting delay.
RAN4 has agreed that the TSSB_measurement_period_intra and TSSB_measurement_period_inter will be extended to consider the DL LBT failure. Therefore, by adjusting the references in the specification, to TSSB_measurement_period_intra_CCA and TSSB_measurement_period_inter_CCA, the effect of DL LBT failure will also be considered in the reporting delay.
For event-triggered and periodic event triggered reporting, the reporting delay is defined in baseline Rel-15 NR in TS 38.133 as:
The measurement reporting delay is 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. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources being available for UE to send the measurement report on.
The event triggered reporting delay excludes a delay caused by no UL resources being available for the UE to send the measurement report on. 
In baseline NR, the unavailability of resources for the UE to send the measurement report on can be caused, for example, for lack of gNB scheduling for a particular UE. In NR-U, the unavailability of resources can be additionally caused by the occupancy of the channel by other nodes during the time the resources are scheduled for the UE.
The way forward from last meeting contains an FFS point in which it suggests that the UE shall abandon the measurement report in case the delay caused by successive UL LBT failures exceeds a maximum value, to be agreed in RAN4. 
The following needs to be considered when discussing the UE abandoning a measurement report due to UL LBT failure:
1) The uplink transmissions are scheduled by the gNB.
2) At the UE, the measurement report data is mapped in a transport block (TB) 
3) If a TB is not correctly received at the gNB due to either LBT failure or poor channel conditions, the gNB will schedule other opportunities for the UE retransmissions. 
4) After a measurement report is mapped in a TB, it is not possible for the UE to drop selectively the data that carries the measurement report without affecting the TB.
5) Other specifications have procedures to control the TB retransmissions.
It seems not to be necessary that RAN4 specifies a maximum period for UL LBT failure, either to include it in the reporting delay, since the retransmission procedures are specified in RAN1/RAN2 specs.
If there is a need to capture the UL LBT failure in the reporting delay, the following is proposed: 
1. If there is a need to capture the UL LBT failure in the event triggered reporting delay, or event-triggered periodic reporting delay for NR-U, modify the definition of the delay to clarify that it also excludes a delay caused by no UL resources being available for UE, for example due to CCA failure.
Considering periodic reporting delay, RAN4 does not specify any measurement reporting delay for baseline NR, and in this case, Observation 2 is also valid. Therefore, we propose that:
For periodic reporting delay, RAN4 to adopt the same approach as in Rel-15 NR periodic reporting delay.

3 Conclusion
1. RAN4 has agreed that the TSSB_measurement_period_intra and TSSB_measurement_period_inter will be extended to consider the DL LBT failure. Therefore, by adjusting the references in the specification, to TSSB_measurement_period_intra_CCA and TSSB_measurement_period_inter_CCA, the effect of DL LBT failure will also be considered in the reporting delay.
The event triggered reporting delay excludes a delay caused by no UL resources being available for the UE to send the measurement report on. 
The following needs to be considered when discussing the UE abandoning a measurement report due to UL LBT failure:
1) The uplink transmissions are scheduled by the gNB.
2) At the UE, the measurement report data is mapped in a transport block (TB) 
3) If a TB is not correctly received at the gNB due to either LBT failure or poor channel conditions, the gNB will schedule other opportunities for the UE retransmissions. 
4) After a measurement report is mapped in a TB, it is not possible for the UE to drop selectively the data that carries the measurement report without affecting the TB.
5) Other specifications have procedures to control the TB retransmissions.
It seems not to be necessary that RAN4 specifies a maximum period for UL LBT failure, either to include it in the reporting delay, since the retransmission procedures are specified in RAN1/RAN2 specs.

1. If there is a need to capture the UL LBT failure in the event triggered reporting delay, or event-triggered periodic reporting delay for NR-U, modify the definition of the delay to clarify that it also excludes a delay caused by no UL resources being available for UE, for example due to CCA failure.
For periodic reporting delay, RAN4 to adopt the same approach as in Rel-15 NR periodic reporting delay.
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