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Introduction
For NR-U WI, the scheduling aspects have been defined in the scope. The Buffer Status reporting (BSR) procedure is used to provide the serving gNB with information about UL data volume in the MAC entity. With timely and accurate buffer status report, the gNB is able to perform effective scheduling between UEs. 
In NR-U, a listen before talk (LBT) operation may need be performed prior to any transmission. It is necessary for RAN2 to study enhancements for BSR transmissions to combat with the LBT failures. In this paper, we analyses the potential impact of LBT on BSR procedures and propose corresponding solutions in this paper.
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Figure 1. An example of BSR transmission in case an LBT is failed for the initial MAC PDU for the case of scheduled UL.
The BSR transmission may experience LBT failure so that the gNB cannot receive the report on time. An example is illustrated in Figure 1, for the case of scheduled UL. In this example, after sending the first grant to the UE, the gNB doesn’t receive the expected data within a given time period. Since the gNB cannot identify the reason on whether the UE has experienced an LBT failure or the transmission is failed due to bad radio channel quality, the gNB would then send a second grant to trigger retransmission for the UE. While receiving the second grant, the UE may have more data arrived, meaning that the BSR MAC CE carried in the initial MAC PDU (which is corresponding to the first grant) has been out of dated. Therefore, from gNB perspective, there might be uncertainty, since new data can arrive in the UE between the point in time when a BSR is included in a MAC PDU and until the gNB has decoded the BSR.
When autonomous UL is performed such uncertainty is even more serious, since which HARQ process to transmit on a certain TTI is left to the UE implementation (i.e., it has been agreed in NR-U to remove the that dependency between a HARQ process and the timing). Therefore, if an initial UL transmission for a given HARQ process fails to be decoded, the eNB might not be able to determine when such UL transmission was initially generated, even if the following retransmission of the same HARQ process are correctly decoded by the gNB.
The same uncertainty applies also to PHR transmissions, since the PHR content at the time of the transmission might not really reflect the status at the time in which it was generated.
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In LTE LAA, the similar issue has been discussed. RAN2 has already concluded that it is up to UE implementation to decide where the initial MAC PDU is to be repacked or the initial MAC PDU can be retransmitted without repacking.
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Given above analyses, NR-U can use the same rule as in LTE LAA to handle the BSR transmission as the baseline. In addition, RAN2 can study if some enhancements are needed. For example, if the UE has some high priority data that arrived in the UL buffer after the BSR was triggered, it might be beneficial to mandate the UE to provide an updated BSR to better reflect the new buffer status, thereby aiding prompt gNB scheduling.
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Conclusion
In section 2 we made the following observations:
Observation 1	In unlicensed transmissions, there might be an uncertainty at the gNB side on when a BSR or PHR MAC CE was really generated. That could affect UL scheduling and link adaptation.
Observation 2	In LTE LAA, RAN2 has concluded that it is up to UE implementation to regenerate, when needed, a MAC PDU to include updated BSR and/or PHR MAC CEs in case this MAC PDU does not reach the eNB, e.g. due to LBT or HARQ feedback not received.

Based on the discussion in section 2 we propose the following:
Proposal 1	As the baseline option, as in LTE, it is up to UE implementation to regenerate the BSR/PHR to reflect new buffer/PHR status in case the UE experiences LBT failures during the BSR/PHR transmission.
Proposal 2	In NR-U, RAN2 to discuss if some enhancements are needed to the conditions under which the UE shall regenerate the BSR/PHR content.
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